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CONFIRMED A 
On June 30th, 1937, the “ Bristol '’ 138A Monoplane fitted one 
with a “Bristol ’’ Pegasus engine, piloted by Fit. Lt. M. J. | ste 
Adam, reached a height of 53,937 feet (16,449 metres). use 
This figure has now been confirmed by the Fédération \ 
Aeronautique Internationale as the World Altitude Record. oe 
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HIGH ALTITUDE MONOPLANE AND PEGASUS ENGINE. ri 
Designed and manufactured by the Bristol Aeroplane Co. Ltd., Filton, Bristol. na 
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The Outlook 


Approach Accidents 
N accident from which no possible lesson can be leariat 
A is indeed a tragedy. Unfortunately, with present- 
day speeds, the chances of the survival of any 
member of the operating crew in a serious disaster grow 
steadily less—and, consequently, the chance that any 
useful evidence will afterwards be forthcoming. 

Whatever may have been the actual causes of the four 
transport disasters which have occurred during the past 
three weeks, the primary causes of three seem to be obvious 
enough. In each case the machine concerned was making 
an approach to an airport, and either the height was 
mistaken or the machine collided with some obstruction 
on the way in. 

The modern technique of blind, or partially blind, 
approach demands the greatest flying accuracy and abso 
lute instrumental reliability. Extensive training for the 
pilot is absolutely essential, and until we feel quite sure 
of the reliability of present radio-approach methods no 
risks should be taken which can possibly be avoided. In 
years to come the blind approach will be considered to 
be as normal and as safe as the approach made in clear 
weather. 

Pilots must develop instrument-consciousness and a 
technique of meticulous accuracy for approach-beam work, 
while approaches by the far less precise D/F methods 
should only be made into aerodromes which are well known 
to the pilot concerned. In the case of the Sabena acci- 
dent the pilot apparently had no choice in the matter, 
but it is difficult not to feel that he should have known, 
or been informed, of the presence of the chimney which 
caused the disaster. No aerodrome can have 360 degrees 
of obstruction-free approaches, and when there is no beam 
to guide a pilot along the best line he must so plan his 
D/F approach that he knows for certain that there are 
no obstructions in his selected path. 

It is easy to be wise after the event, and hard not to 
let one’s sympathies with and understanding of a pilot's 
difficulties cause one to forget a mistake. Mistakes can 
always happen, but it is everyone’s task to see that they 
occur as rarely as possible. As for the fourth accident— 
to a D.L.H. Ju.52 leaving Croydon with the night mail 
for Berlin—little can be said save that designers must 
concentrate on the work of removing some of the pilot's 


blind take-off and approach responsibilities. The tricycle 


type of undercarriage makes one important contribution, 
since the rigid directional stability and constant attitude 
which it provides simplifies a blind take-off, and the fact 
that a machine so equipped can be landed off the glide 
reduces the pilot’s mental strain during the last and 
critical section of a blind approach. In addition, how 
ever, the machine of the future will need modification of 
flap gear so that high lift can be provided for the take-off 
and air-braking, in particular, for the approach. Possibly 
a type of ‘‘ Venetian blind’’ flap might be developed to 
provide both characteristics. 


After That Record 


HORN of all its superfluous official verbiage, the 
announcement that an R.A.F. long-distance aircraft 
unit is to be formed means that at long last Great 


Britain is to attack the world’s long-distance flight 
record, which now stands to the credit of Russia with a 


non-stop journey of 10,148 km. (6,305.67 miles), from 
Moscow to St. Jacinto, California. 

It must be just about two years ago that Flight 
suggested that one of the new Vickers monoplanes of 


geodetic construction, claimed to have a very low structure 
weight, should be adapted for an attack on the world’s 
record, which stood at the time to the credit of France 
for the flight by Rossi and Codos in a Bleriot from America 
to Syria. The distance was 9,105 km. (5,657 miles), so 
that the difficulties of establishing a new record have in- 
creased by 650 miles in the meantime. 

The Royal Air Force may with perfect propriety under 
take such work, for which there exist precedents in the 
altitude record of 16,440 m. (54,000 ft.) held by Fit. Lt 
Adam on a Bristol monoplane, and in the High-speed 
Flight formed to tackle the Schneider Trophy contests 
when America forced the pace by entering U.S. Army 
seaplanes. 

Air Ministry spokesmen are always careful to point out 
that the work is being undertaken as part of the ordinary 
research and experimental development continuously 
going on. It was so in the case of the High-speed Flight, 
it was so when the Bristol altitude machine was being 
built, and it is so now, when the Long-distance Flight 
unit has been formed with three Vickers Wellesleys whicl 
‘‘will be equipped for the investigation and development oi 














the technique of long-range flying in relation both to 
operational purposes and to the design of aeroplanes.’’ 

That Wing Cdr. Gayford is to be put in charge of the 
unit is welccme news. Wing Cdr. Gayford, with Fit. Lt. 
Nicholetts (as he then was), held the record in 1933 with 
a 5,000 miles flight from Cranwell to Walvis Bay in a 
Fairey monoplane with Napier Lion engine. 

Probably an announcement will be made that the High- 
speed Flight will be re-formed, and if the German pilot’s 
speed of 610 km/h is homologated, we shall have our work 
cut out to beat it, unless a machine is designed specially 
for the attempt. 


Retirement of Pioneers 


AD but scarcely surprising is the announcement that 
the Farman brothers have decided to retire. This is 
but one of the results of the nationalisation of the 

French aircraft industry. It was hardly to be expected 
that the famous pioneer brothers would be content to 
watch the great business they had established pass into 
state control and they remain in it as employees of the 
state. : 

Henry, Maurice and Dick Farman belong to the heroic 
days of flying. Their work has left its traces on progress 
and development, and for sentimental reasons the retire- 
ment of the Farmans must be lamented, even if the actual 
design work may be assumed already to have passed into 
other hands. 

Starting his flying career as a pilot of Voisin biplanes, 
Henry Farman very soon became a designer and con- 
structor and broke away from the two-control Voisin 
principle. He had many great successes not only as a 
pilot, but as a constructor in the early days, and his 
machines frequently held distance and duration records, as 
often as not piloted by himself. By 1912-13 Henry and 
Maurice had developed different ideas on what an o-ro- 
plane should be; Henry had done away with the front 
elevator and had introduced the large-span top plane and 
very short bottom plane, while Maurice stuck to the front 
elevator and favoured the biplane of approximately equal 
span. Not until later did Maurice abandon the front ele- 
vator and produce the ‘‘ Shorthorn,’’ as it became known. 

In Great Britain the Farmans were almost as well known 
as in France; this was perhaps natural seeing that they 
came of an old Sufiolk family, but was even more due to 
the fact that in those early days British aircraft designers 
received scant official support and thus for a time France 
was ahead of this country in aeronautical development. 
Mr. G. Holt Thomas was quick to realise the practical 
merits of the Farman machines and secured the British 
rights, so that both Henry and Maurice Farman biplanes 
were familiar sights at British aerodromes in the early 
days. 

While the Farmans concentrated on the pusher type of 
aeroplane, Bleriot in France and A. V. Roe in this country 
preferred the tractor, and soon the aerodynamic superiority 
of the latter caused the pusher almost to disappear. 


Bombs and Bombs 


T is sometimes a pity that lectures read before the Royal 

United Service Institution do not command the same 

public attention as is given to speeches by leading mem- 
bers in the House of Commons. Sir Samuel Hoare, the 
Home Secretary, in the speech with which he introduced 
the Air Raids Precautions Bill, really startled some sec- 
tions of the country which had not previously given much 
thought to the matter. 

Sir Samuel told the House, quite correctly, that three 
sorts of bomb have to be considered. What he said about 
incendiary bombs seems to have caused the greatest 
amount of sensation. He said that a medium bomber 
could start no fewer than one hundred and fifty fires. 
People were left to multiply that for themselves, and 
doubtless pictured the results of one thousand bombers 
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raiding London on the same night. Mr. Churchill next 
day let fall one sentence which might have allayed some 
of the anxiety, but which did not attract much attention, 
He remarked that the thermite bomb had not apparently 
manifested itself as at all decisive in the fighting at 
Madrid. 

Now let us turn to a lecture delivered before the 
R.U.S.1. not long ago by Professor and Captain J. B.S, 
Haldane, F.R.S., who fought in the Great War as an 
officer of the Black Watch, and recently has also fought 
for the Spanish Government. He said that he was 
amazed at the low efficiency of the incendiary bombs 
which. were used over Madrid. It was a striking fact that 
they were used to a considerable extent in November and 
early December last year, but that in late December and 
January, when very heavy raiding took place, incendiary 
bombs were not much used, which suggested to him that 
they were less efficient than had been expected. Profes- 
sor Haldane also said that if gas bombs and thermite 
bombs were dropped in the same area, the fires would 
suck up the gas, and dissipate it in the upper atmosphere. 

Sir Samuel Hoare also talked about armour-piercing 
high explesive bombs, and said that we could not afford 
to protect all buildings against them. Mr. Churchill 
pointed out that that type of bomb was not likely to be 
used against a civil population. The same point was 
made some time ago before the R.U.S.I. by Air Chief 
Marshal Sir Hugh Dowding. The efficiency of the air 
bomb depends to a considerable degree on the lightness 
of its casing. Armour-piercing projectiles are suitable for 
guns, but only in very rare cases for dropping from air- 
craft. The casing weighs too much, and better results 
can generally be obtained by lighter casing and more ex- 
plosive charge. 

The fact is that there has been much exaggeration about 
the results of air raids. They may be horrible enough, 
but they are not likely to wipe London out, or anything 
of the kind. They have certainly not wiped out Madrid. 


Gasbag Frightfulness 


HE other week a kite bal!oon broke adrift from Manston 
T and blew across the Channel, trailing about 10,000 ft. of 

cable with it. When it reached France the cable came 
in contact with some high-tension wires, with the result 
that the whole of the Pas de Calais was plunged in dark- 
ness for about twenty minutes. 

People may ask, if a single balloon can break its cable, 
what will happen when a whole apron is lifted into the air? 
One could imagine the annoyance of our good friend, 
France, if a line of British balloons, each dragging its 
cable, were suddenly to sail across the Channel, spreading 
a trail of darkness in its wake. But this picture suggests 
another use for balloon aprons. If Armageddon should 
recur, why not let loose a line of balloons with trailing 
cables on the enemy’s frontier some night when the wind 
was in the right direction? No roar of engines would give 
away the approach of the ‘‘ raid,’’ no explosions of bombs 
would explain to the enemy what was happening. Dis- 
trict after district would be suddenly and mysteriously 
plunged into darkness, with consequent disivcation of 
munitions output and shocks to the enemy nerves. We 
make no demand for a royalty on this suggestion 

Incidentally, a recent Notice to Airmen stated that a 
number of captive balloons would be flying at heights 
up to 15,000 ft. That, of course, gives no information 
as to the height at which the balloon barrages of the 
future will be suspended ; but when one remembers that 
the pilot of the Independent Air Force whose machine was 
brought down in 1918 by a German balloon barrage re- 
ported that the balloons were at a height of 4,000 ft., we 
may conclude that progress is being made. In the future 
A.A. guns and the fear of unseen wires are likely to keep 
night raiders very high up; and as regards bombing bull’s- 
eyes, we may recall the old catch phrase, ‘‘ The higher 
the fewer.’’ 
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SALT SEA SAILORS : Bristol Pegasus-engined Saro London flying boats of No. 204 (G.R.) Squadron, complete with long- 
range tanks, exercising in Plymouth Sound, whence they are due to take off to-day on a 30,000 mile flight to Australia and 
back. They will take part in the r5oth Anniversary Celebrations in Sydney. 


This Issue 


HIS special issue of Flight is largely devoted to 
T reviewing British aero engines and ancillary products 
of the industry It chronicles some unique achieve 
ments. The engine review tells of the only sleeve-valve 
aero engines in the world, the most advanced liquid-cooled 
units, the most dependable private-owner engines, the first 


high-revving, ‘‘H’’-shaped air-cooled power plants, and 
the first practical two-speed superchargers. The article, 


Aero Engines—To-day and To-morrow, gives an idea of 
the significance of some of the splendid advances in British 
aero-engine design, and indicates the lines on which our 
manufacturers are likely to work in the future, though it 
is, Of necessity, of a somewhat conjectural nature due to 
official regulations. Doubtless the Air Ministry's list of 
secret engines is most illuminating. 

The ancillary section, describing the activities of over 
300 firms, is notable in that it reflects vividly how the en 
gineering and allied industries have rallied to the call for 
more and yet more aircraft parts. An outstanding fact 
which strikes one who has closely studied the whole of 
this mass of information is that very few firms are too busy 
with armament and sub-contract work to study the normal 
civil market ; almost every one still appears ready to wel 
come even the smallest orders from such sources. 

It is our hope, in collating all these data, that to-day’s 
issue of Flight will be one of outstanding value as a work 
ot reference—one that, in company with last week's issue 
(which dealt equally thoroughly with British aircraft) will 
fill a useful niche in office and workshop organisation. 

lo the new reader it is hardly necessary to point out that 
this issue does not resemble a normal one. The afore- 


mentioned reviews inevitably encroach on the space ordi 
narily occupied by regular features, articles and pictures 
which cover the whole field of aviation 


Off to Australia 


UST ten years ago the four Supermarine Southampton 
flying which ultimately became No. 205 
Squadron at Singapore, set out from Mount Batten on 

their great cruise to Australia In those days the under 
taking was unprecedented and amazing So was the 
Southampton itself Most remarkable of all was the un 
failing regularity and ease with which the flight kept to 
its schedule, and the lack of incidents ’’ on the cruis¢ 
To make a story in its log one flying boat had to record 


boats, 


damage to a thread of a Primus cooking stove 

To-day, if all goes well, No. 204 (General Reconnaissance 
Squadron sets out in five Saro London flying boats to 
visit Australia and take part in the 150th anniversary of the 
founding of Sydney. Perhaps one can hardly say of the 
London, as we could say of the Southampton in 1927, that 
it is ahead of its time, for the Short Empire class has set 
a new standard in flying boats. But the London is a very 
sound boat and a very sound aircraft Roomy and con 
fortable inside, it is very suitable for a cruise which will 
pass through tropic climes. It is, naturally, a great im 
provement on the Southampton, and every fact about the 
present cruise shows an advance on the 1927 stat f 
affairs For instance, all the crews of the five Londons, 
under the command of Wing Commander K. B. Lloyd, 
A.F.C Instru 
ment flying is now a commonplace which was unknown 
ten years ago Everything points to a cruise quite as 
successful as that of the Southamptons 


are trained and qualified in night flying 

















Fairly typical of a 
modern single-row in- 
stallationis the Mercury 
in the Gloster F.5/34 
fighter. The crankcase 
cowl is not standard. 
(Flight photograph.) 
The elimination of the 
exhaust valve in the 
Bristol sleeve-valve en- 
gines reduces combus- 
tion chamber tempera- 
ture and permits higher 
compression ratios. 
The simplicity is ap- 
parent here. 





Some Thoughts on Modern Tendencies : 
Britain Unchallenged in Important Fields 


characterised the aero-engine industry is less evi- 

dent to-day though the various camps or schools, 

particularly those apparently indefatigable advo- 

cates of air- and liquid-cooling, continue to pour into 

the military and commercial arenas incontrovertible 
evidence in support of their claims. 

Unfaithful to tradition, the modern 


, ‘HE lack of unanimity which for so long has 


military mind 


The D.H. Gipsy Twelve air-cooled inverted 
vees in the D.H. Albatross are cooled on 
a new principle, air being taken in through 
ducts in the wing. 





(Flight photograph.) 
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(which, whether or not we chocse to 
recognise the fact, is a primary factor in 
the design of modern high-powered en 
gines) runs in very mutable channels, 
though usually it has a reasonably clear 
idea of the goals immediately desired 
Thus, while allowing designers ample 
freedom of approach to a given problem, 
it is able to specify, within limits, the 
nature of its requirements. Civil de 
mands, also, are less nebulous than of old, and, although 
rather more exacting, are still met by the adaptation oi 
military units cr the supply of smaller, well-tried engines 
planngd primarily fer private and commercial operation 
Current trends in the field of military utilisation are 
toward multi-bank radials and air-cooled engines of ‘‘H” 
or inverted ‘‘ V"’ formaticn ; the adoption of sleeve valves 
and two-speed superchargers (these devices are likely to 
prolong even further the retention of the single-row radial 
in the 800-1,200 h.p. category) ; and the incorporation of 
such advances as ducted radiators in conjunction with high- 
temperature or high-pressure cooling systems for vee- 
twelve installations. There are indications that we may 
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in expect ‘‘X’’-shaped engines at the upper end of 
en- the power scale and provision for shaft drive for 
els, pusher propellers. 

ear The high-powered  nine-cylinder  single-row 
ed. radial has, since the war, been the most widely 
ple favoured military unit. Even to-day, as finality 
‘m, of design for this particular arrangement is 
the approaching fast, enormous numbers of such en- 
le- gines are in production for military and civil use. 
ugh It is doubtful if, when the Bristol company intro- 
1 of duced its Jupiter engine (380 h.p. at ground level) 
ines with a swept volume of 1,755 cu. in., it was fore- 
yn. seen that from the same capacity, - 
are number and arrangement of cylinders 

H”’ it would be possible to produce 800 

Ives h.p. at 17,750ft. (altitude rating of the 


- to Pegasus XVIII now in 4 
dial production) or 1,010 - 
n of h.p. for take-off (de- 
igh- livered at ground level by the Pegasus 
vee- XXII). The ratings given are for 
may standard Service fuel of 87-octane 
number Operating on 100-octane 
i fuel the Pegasus would probably develop some- 
thing like 1,200 h.p. with safety In America, 
where fuels of high anti-knock rating are com- 
: paratively easily come by, a standard production 


engine—the Wright Cyclone nine-cylinder radial 
of 1,823 cu. in. capacity—has actually bea 
rated above this figure for take-off. 

In extracting such outputs from radial 
“nines ”’ recourse has been made to all manner 
of devices For example, the early Jupiter 
operated at a maximum B.M.E.P. of 112 Ib. /sq 
in. and at a maximum crankshaft speed of 
1,625 r.p.m., whereas the corresponding 
figures for the Pegasus are 185 lb. /sq. in. 
and 2,925 r.p.m . There has, incidentally, 
been a substantial increase in power 
weight ratio, a representative figure for a 
mcdern Pegasus being about 1 Ib./h.p. 
For some time, of course, there has been 
an ever-growing necessity for increased fin 
area, this having been obtained by deep- 
ening the fins and closer pitching. To 


The Siddeley Tiger VIII (above) was the 
first engine in production with a two- 
speed supercharger. The two-speed blower 
of the Bristol, Pegasus XVIII, also in 
quantity production, is seen on the right. 


























resort to figures, in ten years there has been an increase 
of 164 per cent. in the fin area of the Bristol engine, which 
now has no less than 2,910 sq. in. of cooling surface. 

It is doubtful whether the high-powered poppet-valve 
single-row radial will survive to take advantage of fan or 
ducted cooling, chemically cooled heads ard similar pro- 
jected advances, though it seems that sleeve valves will 
confer a new lease of life on the radial ‘‘ nine.”’ 

Indications are that the single-row radial will persist 
for some years in the smaller sizes for private and 
commercial operation and training, particularly where sim- 
plicity and ease of maintenance are primary considerations. 

The higher-powered radials to-day are taking the form 
of fourteen. or eighteen-cylinder two-row units, as typi- 
fied in this country by the Bristol Hercules, Siddeley Tiger 
and the Alvis engines. Practically all the big radial 
manufacturers are introducing ‘‘two-rows’’ in their new 
programmes. Space does not permit assessment of all the 
pros and cons of the two-row engine as compared with the 
single-row, but it will be realised that although the two- 
row is of necessity more complicated, its smaller and more 
frequent power impulses offer, theoretically, smoother 
operation and longer life. Operational smoothness is also 
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The complete power plant—two 
Pegasus radials—of a Handley Page 
Harrow heavy bomber on its way 
to be fitted. Standardisation of 
complete units is becoming more 
important, particularly for military 
purposes. (Flight photograp! 


benefited by the trend towards 
smaller cylinders (the optimum size 
having, according to experts, been 
reached and passed) which permits 
greater crankshaft speeds due to re- 
duction in reciprocating weights. An- 
other claim advanced by two-row 
protagonists is that the high-revving 
engine with a comparatively large 
number of small cylinders permits a 
greater mean effective pressure with 
any given fuel. 

Complication and greater specific 
weight do not discount seriously the 
advantages conferred by the two-row 
arrangement. Recourse to sleeve- 
valves by the Bristol concern has demonstrated how clean 
and simple a fourteen-cylinder engine—the Hercules— 
can be made. Cowling and baffling problems are thus 
simplified. Weight figures are not available but the 
maximum provisional power of the first Hercules to be an- 
nounced—a medium-supercharged version with a maximum 
power altitude of 4,oooft.—is 1,375 h.p. Within four or 
five years we may have two-row radials delivering about 
2,000 h.p. at altitude. Already the Alvis concern is claim- 
ing a take-off output of 1,700 h.p. tor its Alcides. 

It is generally conceded that with large aircraft and 
high-powered engines the specific weight of the power plant 
is unimportant compared with low fuel consumption at 
operationai speeds, so perhaps designers have been unduly 
alarmed at the marked increase in weight for an increase 
in r.p.m. and the use of a large number of cylinders for 
a given capacity. In this connection it is interesting 
to recall a sixteen-cylinder double octagon engine of 
1,570 cu. in, capacity produced by Bristols in 1931. On 
87-octane fuel the output was 1,020 h.p. at 6,oo0oft., and 
the specific weight 1.43 lb./h.p. This unit was abandoned 
chiefly due to the introduction of the Bristol company’s 
programme of sleeve-valve development. 





Particularly interesting in view of the 
impending fitting of Dagger E.1o8s to 
the improved Hampden are these draw- 
ings from the last Fedden paper. 
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A self-explanatory drawing of a 

hypothetical Merlin installation 

showing possibilities in the placing 
of the various units. 





Up to the present we have seen no 
British-designed small-diameter two- 
row radial in the 650-800 h.p. class us 
typified by the Gnome Rhone M.i4 
(this design forms the basis for the 
Alvis Maeonides Major) and the His- 
pano Suiza 14 AB. Such engines may 
be useful for installation in the fast 
twin-engined fighters which seem to 
be coming into vogue, although there 
is a strong feeling in some quarters 
that much more power will be re- 
quired to achieve the desired perform- 
ance. 

As ‘‘hybrid’’ types between the 
two-row radial and the ‘“‘H”’ or “‘ X”’ 
shaped engine we are likely to see 
multi-bank, multi-row units as fore- 
shadowed by this double-octagon Bristol. 

Mr. Fedden, in his last paper before the Royal Aero- 
nautical Society, mentioned a projected twenty-cylinder, 
five-bank radial of 1,005 cu. in. capacity, goin. diameter, 
1,450 lb. weight and 1,000 h.p. output at 13,000ft., which 
may be taken as a forecast of one line of approach to the 
problem of taking high power from relatively small bulk. 

The air-cooled engine of ‘‘H’’ formation has so far 
been developed exclusively in this country, although the 
American Ranger concern is known to be working along 
similar lines to the Napier Company with a twenty-four- 
cylinder unit. Whereas Fairchilds are still very much in 
the experimental stage we, in this country, already have 
‘*H”’ engines in regular service. The twenty-four cylinder 
Dagger III is the power plant of the Hawker Hector army 
co-operation biplane, and the sixteen-cylinder Rapier is 
installed in the Fairey Seafox light reconnaissance float- 
plane and in Mercury, the high-speed Transatlantic upper 
component of the Short-Mayo composite aircraft. Essential 
characteristics of such engines are the high r.p.m. (about 
4,000) and the extremely good outputs per unit volume. 
It is known that a good deal more power than the 805 h.p. 
of the Dagger LII is being taken from the E.108 engine of 
similar capacity (16.8 litres) so we may form some idea 
of the potentialities of this type of power plant. It is 
not to be expected that the specific weight, on the high 
side at present, will increase in proportion, 





RADIATOR 
INLET PIPE 


“Cannon” Possibilities 

An incidental advantage of the ‘‘H’’ layout, apart from 
small frontal area (although the wetted surface is not 
impressively low) is the possibility of fitting a ‘‘cannon”’ 
te fire through the airscrew shaft. This quality—of some- 
what doubtful worth—is, of course, also inherent in the 
inverted ‘‘V’’ and the ‘“‘X”’ layouts, but not in radials. 

For powers of 400-700 h.p. the inverted vee-twelve air 
cooled unit seems destined for quite a useful future. Great 
Britain’s offering in this class is the D.H. Gipsy Twelve, 
or Gipsyking, of 18.372 litres capacity. The De Havilland 
technicians have taken full advantage of the low frontal 
area of this unit by evolving a special cooling system 
wherein air is taken in through orifices in the leading edge 
and led round the engine (which, except for a controllable 
flap, is totally enclosed) from the rear. This exclusive 
British arrangement, apart frem being aerodynamically 
efficient, is particularly advantageous during the running 
up period, when: air is being fed from an efficient portion 
of the airscrew, 

‘“Flat’’ engines (horizontally opposed) are usually con- 
sidered as liquid-cooled types, although ducted cooling for 
wing installations may pave the way for air-cooled models. 
The Potez-Lorraine “ flat-twelve’’ shown at Paris is a 
courageous attempt at such a unit. The ducted method 
ot cooling, incidentally, may soon be applied to radials. 
Briefly, it entails the deletion of the cooling gills round the 
trailing edge of the ring cowl and “‘ ducting ’’ the cooling 
air through conduits to the trailing edge of the wing 


HEADER TANK 
( Glycol ) 
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a Wao ATOR FLAP and CONTROLS 
where there is a controllable flap. Ultimately, this schem« 
may be developed according to the ideas of Mr. Meredith, 
of the R.A.E., who visualises ducted cooling systems func 
tioning as heat engines, the thrust obtained being roughly 
as the square of the speed. 

Mr. Fedden visualises utilising the kinetic energy of the 
gases in a rearward-facing exhaust pipe, which gain, un- 
fortunately, varies only as the machine's speed. Never 
theless, it would be more than sufficient to offset the losses 
due to change of momentum of the air for carburettor 
and oil cooling, which varies as the square of the speed, 
and still leave a balance for effective thrust. 

This country is particularly well placed in respect of 
the smaller types of in-line air-cooled engines, as exempli- 
fied by the De Havilland Gipsies, the Cirrus engines and 
the little Weir. Favourable qualities for private-owner 
operation are the good forward and downward view per- 
mitted from a conventional single-engined tractor installa- 
tion and the ease of maintenance. Inter-overhaul periods 
of 750 hours for the D.H. Gipsy Six and of 1,000 hours 
for the Gipsy Major are indications of the brilliant qualities 
of such units. 

Although the French and Americans have taken to super- 
charging engines of similar characteristics, British manu- 
facturers have been loath to apply blowers, and, indeed, 
at the moment there seems to be little call for them. What 
we have done is to make provision for V.P. airscrews on 
the D.H. Gipsy Six and Gipsy Major. 

On the whole, the response to the demand for an efficient, 
reliable and cheap unit for ultra-light machines has been 
somewhat discouraging, although there are one or two units 
which display some commendable features. 

The technique of liquid cooling has probably been 


i 





The Napier Dagger (left) and the Rapier with their nose cowls, 
which are regarded as an integral part of the power unit 
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A model of a projected twenty- 
cylinder five-bank 1,000 h.p.° radial 
which may indicate a future trend. 


developed to a higher pitch by the 
Rolls-Royce Company than by any 
other of this firm’s few competitors. 

The peculiar qualities of the liquid- 
cooled unit are now being exploited 
to the full to make parallel progress 
with air cooling. At one time the 
balance weighed in favour of the 
liquid-cooled power plant, with its 
lower specific fuel consumption and 
more reassuring background, but ener 
getic research in the air-cooling camp 
has reduced the margin between rela- 
tive performances to a somewhat ill 
defined line. 

The most advanced liquid-cooled installations are to be 
found in the military services, the air-cooled engine being 
at present almost unchallenged in the civil ‘field, if one 
excludes Germany. Intensive research, largely at Huck- 
nall, on the part of the Rolls-Royce Company, has resulted 
in some impressively clean installations—not only in the 
aerodynamic sense but having regard to the disposition of 
such items as header tanks and piping. Current practice 
entails the placing of the radiator beneath the crankcase 
(although the ventral and mid-ventral positions are em- 
ployed in some of our latest prototypes) ; the header tank 
is arranged round the reduction gear housing (reducing the 
length of piping); the radiator is enclosed in a pressure 
cowling (the air flow through the matrix being regulated 
by a controllable flap) ; and the oil cooler shares the same 
pressure cowling as the glycol or water radiator, although 
alternative arrangements are possible. 

Drag Reduction 

The single-entry up-draught carburettor which charac 
terises the latest Rolls-Royce vee-twelves has an air intake 
below the fuselage which can, if intake heating is required, 
be built into the cowl housing the radiator and oil cooler. 
This cowl then becomes the only excrescence. 

The nose-type radiator which figures in some of the new 
Continental installations is finding no favour in this coun- 
try, clean entry being considered one of the most cherished 
blessings conferred by the geared liquid-cooled vee-twelve 
engine. 

Protagonists of liquid cooling have often used as an 
argument the adaptability of their engines to ‘‘ buried ”’ 
installations in a wing or fuselage, utilising shaft drive. 
In reply, the air-cooled camp is developing, as already 
explained, ducted cooling systems which should reduce 
still: further the present low figures for cooling drag. 
‘‘Fuselage’’ installations of both liquid- and air-cooled 
engines have already been tried. Two or three years ago 
the Westland concern built a single-seater fighter with a 
Rolls-Royce Goshawk set some distance back, the shaft 
drive permitting the pilot to be placed well forward, and 


December 7. Colleges o! Automobile and Aeronautical 
Engineeriag : Annual Dinner and Dance, Grosvenor 
House, London. 

December 8. R.U.S.1I, Lecture: “ Balloon Aprons,” by 
Air Comdre. J. G. Hearson, Royal United Service 
Institution, 3 p.m. 

December 9. R.Ae.S. Students’ Section Lecture (Joint 
meeting with other bodies): ‘‘ Torsiona! Vibration in 
Eng@ines."’ by Mr. R. J. W. Cousins. 

December 11. Brooklands Flying Club: ‘** Tramp Party,’ 


8.30 p.m. 

December 14. R.Ae.S. Isle of Wight Branch Lecture 
‘“*Hydraulic Services in Aircraft,’’ by Mr. G H 
Dowty. 

December 15. R.Ae.S. Weybridge Branch Lecture: 
** Anodic Treatment,’’ by Mr. J. Donaldson Craig. 

December 16. R.Ae.S. Students’ Section Lecture: ** Con- 
trol Surface Design,’’ by Mr. A. F. Walsh. 

December 16. R.Ae.S. Coventry Branch: Papers by 
Members. 

December 17. London Aeroplane Club: Dinner and 
Dance, Park Lane Hotel, London 

December 19. Brooklands Flying Club: Arrival Com- 
pe ition at Shoreham. 
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an air-ccoled Pobjoy Niagara radial has been mounted in 
the fuselage of the American ‘‘ roadable’’ Autogiro, cool- 
ing air being supplied through scoops and ducts. 

No longer is it possible for the air-cooled. énthusiasts to 
condemn the liquid-cooled enginé on the grounds of its 
length and consequent large wetted surface when cowled, 
for the in-line air-cooled unit with its finning and inter- 
cylinder air spaces threatens to become as long, even longer, 
for high-altitude work. 

Incidentally, the air-cooled engine is at a disadvantage 
for work. at extreme altitudes due ‘to limitations on 4n 
area. It is a matter of comparative simplicity to extend 
the radiating surface of a liquid-cooléd engine, particularly 
if surface, or skin-type, ‘‘rdds.’’are adopted. With 
modern metal-skinned aircraft the incorporation of such 
radiators should be comparatively simple, and could be 
effected at the expense of little increase in weight. 

Evaporative cooling has not fulfilled the promise of -ts 
early days, although large numbers of Kestrel-engined Ser- 
vice machines employ semi-evaporative cooling systems, 
steam formed in the jackets during climb being led to an 
auxiliary condenser in the leading edge. 

By way of conclusion let us survey possible aero-engine 
developments. Obviously, there will be room for both 
air- and liquid-cooling for some years to come. Such aids 
to performance as sleeves valves, high r.p.m. (permitted 
by a relatively large number of small cylinders), and ducted 
cooling are already proving their worth ; the more distant 
future may bring wider use of exhaust-driven blowers, or 
separate power plants for driving superchargers and/or 
cooling fans, buried engines with shaft drive and provision 
for concentric airscrews or propellers. 

Reference to diésel engines has been purposely omitted 
from this article. So far as: this country is concerned, 
research with small units is still under way, although the 
application of the diesel principle to full-sized engines is 
in abeyance. The great advantage of the diesel—low con- 
sumption over long distances—has already been proven, 
but high specific weight and comparatively poor take-off 
output militate against more general employment for the 
time being. H. F. K. 








1938. 

January 5. R.U.S.1. Lecture: ** The Training of a Roya’ 
Air Force Pilot,’’ by Air Vice-Marshal L. A. Pattinson 
Royal United Service Institution, 3 p.m. 

January 11. R.Ae.S. Isle of Wight Branch Lecture: “ Air 
Route and Aerodrome: Control,”’ by Capt. P. W 
Lynch -Blosse. 

January 13. R.Ae.S. Lecture*: “* Radio as a Direct Aid to 
Landing Approach,'’ by Sqn. Ldr. R. S. Blucke. 

January 14. Strathtay Aero Club: Annual Ball. 

January 19-21 (provisional). Aerodrome Owners’ Asso- 
ciation: Airports Exhibition, London. 

— 20. R.Ae.S. Coventry Branch Lecture: ‘* Instal- 
lation of Aero Engines,"" by Dr. G. P. Douglas. 

January 25. R.Ae.S. Isle of Wight Branch Lecture: “ Bird 
Flight,’ by Capt. J. Laurence Pritchard. 

January 26. R.U.S.I. Lecture: ‘‘ Imperial Air Routes,” 
by Lieut-Col. H. Burchall, Royal United Service 
Institution, 3 p.m. 

January 28. Northamptonshire Aero Club: Annua: 
Ball at Salon de Dance, Northampton. 

February 17. R.Ae.S. Coventry Branch Lecture: “ Aircraft 
Motive Power,’’ by Major E. F. Green. 


* All these lectures take place at the "Institution ot Mechanica! Engineers, S orey's Gate, St. James’s Park, London, S.W.1, beginning at 6.30 p.m. 
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SERVICE 


Royal Air Force and 
Fleet Air Arm News: 


A Long-distance Flight to be Formed 


HE Air Ministry has issued the following statement:—The 

development of long-range aircraft has always been of close 
concern to the Air Ministry in the interests both of civil aviation 
and of the enhancement of mobility of units of the Royal Air 
Force. In 1933 a special Fairey monoplane which had been built 
for long-range development purposes, gained for the Royal Air Force 
the world’s long-distance record with a flight of more than 5,000 
miles from Cranwell, Lincs, to Walvis Bay, South West Africa. This 
record has since been surpassed by other countries. 

The normal evolution of aircraft design in recent years has brought 
about considerable increases in range and load-carrying capacity, and 
it has ‘been accordingly decided to continue development work by 
making use of an existing type of aeroplane. The Vickers Wellesley 
has been selected for the purpcese, and a flight of three aeroplanes 
of this type will be equipped for the investigation and development 
of the technique of long-range flying in relation both to operational 
purposes and to the design of aeroplanes. Bristoh Pegasus’ engines 
will be used with variable pitch airscréws, of Rotol Hele-Shaw design. 

Wing Cdr. O. R. Gayford, D.F.C., A.F.C., will be in command 
of the unit and it is proposed to make trial flights along the 
England-Australia route in the spring of 1938. It is intended that 
one of these flights shall be made in connection with the Sydney, 
N.S.W., 150th Anniversary Celebrations. 


Army Co-operation on the Frontier 


ISCUSSIONS still continue between Army and Air Force authori- 

ties as to the precise value of bomber aircraft on the N.W. 
Frontier of India. But there is no doubt at all about the value 
which the Army places. ypon army co-operation machines. Last 
May some very smartly conducted operations were carried ott in 
the Khaisora Valley against the Tori Khel tribesman, a vivid account 
of which appears in the November issue of the Journal of the Royal 
United Service Institution from the pen of Major D. A. L. Mac- 
kenzie, 12th Frontier Force Regiment. He says that perhaps the 
biggest development in Frontier warfare has been the great strides 
made in close liaison between troops and the R.A.F. . He described 
how as the infantry advanced and flushed the enemy from succes- 
sive positions it was a “* wonderful sight’’ to see the aircraft take 
him on andl add to his discomfiture. The R.A.F. commander stood 
beside the Brigade commander and kept in the closest touch with 
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Official 
Military Aviation Abroad 


Announcements : 


him, passing orders to the aircraft by R/T or the Popham panel 
rhe Audax machines were particularly useful when a withdrawal 
was taking place, for they kept a vigilant watch on the rear guards 
ind the flank piquets, and prevented the enemy from getting too 
close to them by machine gunning or bombing them 


Reunion Dinners 


HE annual reunion dinner of the officers of No. 3 Squadron 

will be held at the May Fair Hotel, W.1, at 19.30 hours for 
20.00 hours on Friday, December 3. The chair will be taken by 
\ir Chief Marshal Sir Edgar Ludlow-Hewitt, K.C.B., C.M.G., D.S.O 
M.C, . Tickets—14s. -each, exclusive of wines—may be obtained on 
application to the honorary secretary, P/O. M. C. Pearson, No. 3 
(Fighter) Squadron, Royal Au Force, Kenley, Whyteleafe, Surrey 
Past and present officers of the squadron who have not received an 
irivitation are asked to communicate with the honorary secretary. 

Ihe nineteenth revnion dinner of the naval, military, and air 
forces, which servel ‘up-river um connection with the relief operations 
on the North Dwina, 1919, will be held on Saturday, December 4, 
at the United ‘Service Club, Pall Mall, S.W.1. Officers who have 
not received notices are requested to communicate with the hono- 
rary secretary, Capt. G. R. Singleton-Gates, M.C., 180, Fleet Street, 
E.C.4. 

Flying Accidents 
HE Air Ministry regrets to announce the following accidents: — 
P/O. Keith Victor Keen and P/O. Montague Percival Richards 
jost their lives in an accident which occurred near Coulsdon, Sur- 
rey, on November 23. P/O. Keen and P/O. Richards were the 
pilots and sole occupants of their respective aircraft, which are 
believed to have collided in the air. 

P/O.> Leonard Melville Beavis lost his life as the result of a 
collision in the air which occurred near Royston, Hertfordshire, on 
November 24, between two aircraft of No. 66 (Fighter) Squadron, 
Duxford, Cambridgeshire. P/O. Beavis was the pilot and sole 
occupant of one aircraft. The pilot and sole occupant of the other 
aircraft, Sergt. Arthur Dumbell Smith, was slightly injured. 

P/O. Eric Arthur Hunt lost his life and A/C.1 Joseph Thomas is 
missing and believed drowned, as the result of an accident which 
occurred near Workington, Cumberland, on November 26, to an air- 
craft of No. 218 (Bomber) Squadron. P/O. Hunt was the pilot of the 
aircraft and A/C.1 Thomas a passenger 


Royal Air Force Gazette 


General Duties Branch 

The following Flying Officers are promoted to the rank of Flight 
Lieutenant on the dates stated:—J. A. -K. Pettit. (October 24); 
\. W. B. Barrett (October 30). 

Ihe following Flying Officers are granted the acting rank of Flight 
Lieutenant on the dates stated: —H. H. Peck (October 9); J. 5 
O'Brien (October 16). 

Wing Cdr. S. D. Culley, D.S.O., is seconded for duty under the 
Iragi Government (October 1); Wing Cdr. E. Osmond, C.B.E., is 
placed on the retired list on account of ill-health (November 21); 
Fit. Lt.. A. W. Langton is transferred to the Reserve, Class A 
(November 14). 


Equipment Branch 
The following Flying Officers are granted the acting rank of Flight 
Lieutenant (October 1):—A. Wall, H. A. Sudbury, E. G. Moore, 


J. R. Fraser, J. H. Barnes, E. G. Ambridge, C. F. Harrington, 
A. R. Morton, S. W. Needham, R. W. Wallace, D. Stephenson, 
C. H. E. Lyster, E. J. Smith, R. C. V. Ash, D. F. Syder. 


Accountant Branch 
The following Flying Officers are granted the acting rank of Flight 
Lieutenant (October 1):—W. M: Lyons, F. C. Hayward, C. G 
Stowell, T. E. Horsfield, L. Hornabrook, E. Bowman, J. S. B 
Anderson, R. F. L. Hart, G. L. Seabrook 


Reserve of Air Force Officers 
General Duties Branch 
Fit. Lt. H. J. T. Russell is granted a commission in that rank 
in Class C with effect from November 9 and with seniority of 
January 21, 1932. 


Royal Air Force Appointments 


General Duties Bianch 

Wing Commanders.—A. S. G. Lee, M.C., to Special Duty List; 
seconded for duty with the Turkish Government, 15.10.37. E. J. D 
Townesend, to No. 3 School of Technical Training (Men), Man- 
ston, for Engineer duties, 29.10.37. 

Squadron Leaders,—R. D. Starley, M.C., to Headquarters, Bomber 
Command, Uxbridge; for Equipment (Engineer) Staff duties, 18.10.37 
W. H. Golder, D.S.M., to Directorate of Repair and Maintenance, 
Air Ministry, 25.10.37. L. de V. Chisman, to Headquarters, R.A.F 
India, New Delhi; for Armament duties, 13.10.37. W. G. Woolliams, 
to Aircraft Depot, Karachi, India; for Administrative duties, 22.10.37. 

H. T. Simpson, to No. 60 (B.) Squadron, Kchat, India; to com- 
mand, 18.10.37. S. R. Ubee, to Aircraft Park, Lahore, India; for 
flying duties in Bomber-Transport Flight, 22.10.37. S. McKeever, 
D.F.C., to Special Duty List; seconded for ‘daty with the Turkish 
Government, 15.10.37. S. R. Groom, M.B.E., to Headquarters, 
R.A.F., Palestine and Transjordan, Jerusalem; for Air Staff duties, 


Fligi t Lieutenants. om V. McIntyre, to No. 80 (F.) Squadron, 
Debden, 3.11.37. W. E. Oliver, to No. 73 (F.) Squadron, Digby, 
3-11.37. D. M. T. NManicnala, to No. 1 (Indian) Group Headquar- 


ters, Peshawar, 25.10.37. E. H. P. Clarke, to Aircrait 2 
Karachi, India, 5.10.37. R. N. McKern, to Headquarters, R.A.I 

F <3 East, Singapore, 4.10.37. C. A. Watt, to R.A.F. Station, Kai 
Tak, Hong Kong, 3.10.37. J. P. Domvile, to Headquarters, R.A.F., 
eae 4 Hinaidi, 9.9.37. M. H. Kelly, to No. 1 F.T.S., Leuchars, 
6.11.37. E. V. Knowles, to No. 2 F.T.S., Brize Norton, 6.11.37 
W. E. Cameron, F. E. H. Cooper, H. J. L. Hawkins, R. H. Maw, 
to No. 3 F.T.S., South Cerney, 6.11.37. G. R. Howie, A. Threaple- 
ton, to No. 7 F.T.S., Peterborough, 6.11.37. A. G. Strutt, to No. § 
F.T.S., Montrose, 6.11.37. N. W. D Marwood-Elton, to No } 
F.T.S., Hullavington, 6.11.37. C. M. H. Outram, to No. to F.T\S., 
Tern Hill, 6.11.37. L. S. Lamb, to No. 11 F.T.S., Wittering, 6.11.37. 


Medical Branch 
Flight Lieutenant.—]J. B. Wallace, to Central Medical Establish- 
ment, London, 8.11.37. 


Chaplains Branch 
Revd. O. R. I. Jones, to Headquarters, R.A.F., Aden, for duty 
as Chaplain (C. of E.), 11.11.37 


Owing to the greatly increased lenath of these lists as a result of R.A.F. expansion, ranks are confined to those of Flight Lieutenant and above. 


a 
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COMMERCIAL 


LONDON TERMINAL 
Number Two : Now that the 
Government has_ bought 
Heston Airport, extensions 
and improvements may be 
expected. However, as ex- 
plained on the following 
page, it will remain otherwise 
unaltered—a purely civil 
centre for transport, private, 
and club flying. The big 
hangar seen on the right 
will probably be used in due 
course by British Airways 
and a new service hangar 
built at the eastern end of 
the Southern boundary. 
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THE WEEK AT CROYDON 
The Night Mail Accident : Ventilation : Air Sickness : Another Twenty-first Birthday 


«lE tragic accident to the D.L.H. night freighter on 

Friday night in thick fog broke a magnificent record 

of regularity and reliability. 
sympathises with the German company, whose pilots and 
personnel are deservedly popular amongst their colleagues 
at the airport. It is, perhaps, necessary to say that there 
was no reason why the machine should not have taken 
‘off in the prevailing circumstances, for only a few minutes 
later a British Airways machine went away. We do not 
know what happened, but something unforeseen must have 
occurred, for the D.L.H. pilots have a record second to 
none for night flying and blind take-off work. 

Tragic though the accident was, it might have been 
much worse and the huge hangars containing French, 
Dutch and Swedish Aircraft might have been destroyed. 
Fog on the roads, too, must have impeded the fire engines, 
which, nevertheless, arrived on the scene extremely quickly. 
The flames were soon under control, which was just as well, 
for the doors of the K.L.M.-Sabena hangar were jammed 
and there was little hope of getting the K.L.M. Douglas 
D.C.2 and the Swedish Air Lines D.C.3 out into the 
open. Thanks, largely I believe to the good offices of Mr. 
Stirling of Imperial Airways and his highly efficient staff, 
the Air France machines were swiftly evacuated. Herr 
Beyer and his comrades will be deeply mourned by all and 
the fullest sympathy of British and foreign companies 
alike goes out to the D.L.H. 

A revolving door is being fitted in the emigration hall, 
which has long been known as the draughtiest place in 
Christendom. It is understood that in sultry weather a 
couple of lads or a small donkey can be set to revolve the 
new door briskly, thus producing rare and _ refreshing 
currents of air and saves the expense of electric fans. 

Quite a lot of people I meet still persist in talking of and 
dreading air sickness. This curse of all seafaring used to 
be the curse of flying, too, but here again air transport 
has proved its superiority. On any properly operated 
airline it is practically ncn-existent in these days, owing 
to over-weather flying (to use an apt Americanism) where 
perfect stability is the rule. Excessive noise and vibra 
tion, oily smells in the cabin, bad ventilation and poor 
heating—either too hot or too cold—were all contributory 
causes of air sickness in the bad old days. Managers used 
to fear the arrival of a machine and have medical aid and 
invalid chairs standing by. To-day, on any well con 


ducted airline, passengers are above the ‘‘bump’’ area 
before they have settled properly in their seats, after which 
there is an amazing absence of any sensation at all. Those 
people who have not travelled recently by air simply don't 


Everybody deeply 


believe it, but, nevertheless, it is a common practice of 
K.L.M. stewards, I am told, to balance a guilder, which 
is the same size and thickness as a_two-shilling-piece, 
on its edge on the window sill during a flight. And yet 
there is at least one drug on the market which is advertised 
as an “ air sickness cure.”’ 

Capt. Horsey of Imperial Airways celebrated his aero- 
nautical twenty-first birthday last week. He has been 
flying since November 26, 1916, and has nearly one million 
four hundred thousand miles to his credit. Horsey con- 
ceals high efficiency as a pilot under a mask of almost 
frivolous gaiety. A story is told of him that on one 
occasion, a flying boat having disappeared somewhere in 
Africa, and the Air Force having failed to locate it, he 
took off with another boat and promptly found it on a 
small lake Landing beside it, he approached in a small 
collapsible canoe and his first remark, accompanied by the 
well-known giggle was ‘‘ Dr. Livingstone, I believe:’ 

The marooned Captain and his passengers, I am told, 
were not amused. A. VIATOR. 


Atlantic Boats for Africa 


a” order to help in the work of transporting the Christmas 
mail, Caledonia and Cambria are to be used during this 
period on the African route. The former will probably make 
one and the latter fwo return journeys to Durban The 
normal services, too, are likely to be duplicated. 


Baltimore's Land-Sea Airport 


“INCE November 13 the Bermuda service has had its U.S 
base at Baltimore, where a municipal land-water airport has 
been partially completed All landplane services tou hing 
Baltimore will start to use the new airport during 1938 
Placed as it is midway down the Atlantic seaboard, and with 
a sheltered harbour where the Petapsco River empties into 
Chesapeake Bay, Baltimore has certain definite advantages as 
a western terminus for transatlantic services, and it is interest- 
ing to realise that the big Glenn Martin factory is to be found 
there 


A tidewater site, some-six miles from the business centre 
was selected as a base, and an area of 360 acres was reclaimed 
from the harbour The runways, buildings and hangars 10r 
the land section of the base will be ready next year, and, in 


the meantime, the flying-boat base, with ramp and buildings 
is now nearing completion. P.A.A.’s maintenance shops have 
already been transferred from Port Washington with the open- 
ing of the four-times-weekly Imperial-P.A.A. Bermuda- 
Baltimore service. 
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No Langstone 


HE Portsmouth City Council has decided, by 29 votes to 
26, not to promote a Bill for the establishment of a base 
in Langstone Harbour. Its opponents evidently felt that, as 
the base would be a national undertaking, it should be paid 
for by the nation, and that the base would be developed just 
the same. Public opinion had been tested and the result 
suggested that the people of Portsmouth were almost unani- 
mously against the project—though only 6,700 votes were 
taken out cf a population of 128,000. 


Blind Approaches at Kastrup 


ASTRUP airport, near Copenhagen, has been equipped 

with a Telefunken radio approach beacon system. It 
comprises a main transmitter operating on 9 metres and two 
marker transmitters working on 7.9 metres, of which one is 
placed at the boundary of the airport and the other 3 kilo- 
metres away, in the accepted manner. The approach direction 
will be N.W.-S.E. The main transmitter has a range of about 
3o km. at an altitude of 400 metres. 


Roundabout 


LTHOUGH the Allied Airways’ machine will call at Strom- 

ness (Orkneys) on its way north to, and south from, the 
Shetlands, no mail is as yet being carried between the two 
centres. Highland Airways have, of course, carried the mails 
between Inverness and Kirkwall (Orkneys) for three and a 
half years, and now Allied Airways are carrying the mail be- 
tween the mainland and Shetland, but the inter-island mail 
must still be carried by surface vessel—or by a very round- 
about route, via the mainland. The residents are not so 
pleased. 


Air France Records 


HE achievement of Paul Codos and his fellow members of 

Air France’s flying personnel, Reine, Gimié and Vauthier, 
in flying in a commercial machine from Paris to the Pacific 
Coast in 58} hours should have had a useful effect in demon- 
strating the greater possibilities of air mail flying in the future. 
He was actually carrying mails and was using a four-engined 
Farman, very little different from the ‘‘ Centaure”’ class used 
by Air France for their weekly South Atlantic hop. 

The old Aeropostale airway, so laboriously built up by 
French airmen, has certainly produced some outstanding feats 
of airmanship. This flight reduced to one-half the time nor- 
mally taken on the Paris-Santiago weekly service, which, at 
five days, is already the fastest long-distance air mail schedule. 

The principle of allowing their best pilots to carry out spec- 
tacular record-breaking flights is a characteristic of Air France, 
and has done much for the company’s prestige. In this con- 
nection it has just been announced in Paris that Durmon, one 
of Air France’s best-known Far Eastern pilots, is about to at- 
tack the Paris-Saigon record in another standard commercial 
machine. He is to use one of the new Marcel Bloch 220's 
(two Gnome-Rhone K.14’s) whose top speed in miles an hour 
is the same as its type number. 


The Australian Section 


the issue of September 30, following an interview with 
Mr. Hudson Fysh, the managing director of Qantas Empire 
Airways, Flight gave a number of interesting new details of 
the plans for the Australian section of the Empire route. Thess 
advance details were confirmed when Mr. Fysh suffered a kind 
of question-time just before his departure last week-end. In 
addition, he explained that while half-ounce letters to Aus 
tralia would be carried for 13d., those from Australia would be 
stamped at 5d., a small surcharge being made to cover the 
expenses to the Commonwealth. He expected that the various 
Australian bases would be sufficiently ready for use by April 
and that the through flying-boat service should be opened in 
the early summer. The rains prevented work from being 
started on the bases immediately. 

Qantas will own six or seven Empire boats and their first, 
Carpentaria, should be flying by now. As explained two 
months ago, these boats will be flown all the way through to 
England and our boats will go through to Sydney on a pool- 
ing system, but for a start, at any rate, the Qantas crews 
will hand over to Imperial crews. at Singapore and vice 
versa Ihe landplane service between Darwin and Brisbane 
will continue to be operated for the benefit of the prospective 
passengers on that route. 

Between Singapore and Sydney calls will be made at 
Batavia Sourabaya, Bima, Kupang, Darwin, Grooet Eylandt, 
Karumba, Townsville, Gladstone and Brisbane, and the whole 
journey will be made in ten days—two days less than that 
taken for the present service 
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Airport Design 

HE entire problem of airport design should nowadays be 

a particularly interesting one to younger architects. The 
principles to be followed in their planning and a great deal 
of useful descriptive material concerning modern examples ap- 
pear in the November issue of Design and Construction. Need- 
less to say, the matter is approached almost entirely from the 
architect's angle, but is none the less interesting for that 


"“Fourteens” for K.N.ILL.M. 


A* order for two more Lockheed 14s. has been added to 
that already placed by K.N.I.L.M. for three of these 
machines. These three should. be in operation before the end 
of the year. When they have all been delivered, the Com- 
pany’s fleet will consist of three Fokker F.8s, two F.12s, three 
Douglas D.C.2s and five Lockheeds.: 


The Future of Heston 


N IW that the negotiations for the sale of Heston airport to 
the Government have been completed, it might be as well 
to explain the exact position 

As far as the ordinary interested person is concerned, no 
change will be noticeable. Airwork, Ltd., will continue to 
manage the airport, though rents, and so forth, will be payable 
to the Ministry, the flying school will perform its usual and 
useful functions, and Heston will, as always, remain a purely 
civil centre. 

In fact, since the Air Ministry has long been in charge of 
the control and radio, the sale is of purely nominal interest 
except for the fact that extensions and improvements can now 
be expected to proceed with a will \ large new hangar will 
need to be built to accommodate the Airwork service depart 
ment if, as expected, British Airways take over the present 
service quarters on their arrival next year, and the Janding 
area will gradually be made ready for future transport opera 
tions. At present, the obstruction-free blind-approach run is 
hardly adequate for use by present-day machines and, pre 
sumably, the right-of-way difficulties of the eastern boundary 
will be among the first to be cleared up. In years to come 
it is probable that the airport boundary will extend southwards 
to the Great West Road and new terminal buildings, with a 
station, will be erected on the north sick That, however, is 
looking well into the future 

In the meantime, Heston remains— Heston 


Simple Ice Prevention 


7 ROM time to time during the past year machines have 
been seen leaving Croydon with parts of the leading edges 
coated with a pink paste. This was Kilfrost in its more expe si 
mental stages, and during the last year we understand that 
the big difficulty with the anti-icing foundation of the sub 
stance—to discover some adhesive medium—has been overcome 

Though heavy rain and hail may still wash the major part 
of the coating off the machine, a film, it is claimed, still 
remains and this film is sufficient to prevent ice from adhering 
The question of airscrew protection is liable to be a more 
difficult one and when we saw Horatius last week after a return 
trip to Paris, the coating was still to be seen on the leading 
edges, but had apparently Jeft the airscrews. A film, however 
remained, we were told, to do the necessary work. Incidentally 
Horatius now carries a little extra resistance in the form of a 
vertical strut outside the pilot’s windows; this can be coated 
with different forms of protective material in order to test their 
relative efficiency and ‘‘ stickonableness.’ 

The latest version of the compound survived the last Atlantic 
crossing on Cambria’s wings, but the conditions were not very 
rigorous. At the end of this winter season the pilots and 
other members of the Imperial Airways staff will know whether 
or not the material is entirely efficacious. Apparently the 
pilots think quite a lot of it despite their application of such 
sobriquets as ‘‘ Mackintosh's Toffee’’ and, more recently, 
** Political Paste,’’ to this singularly unprepossessing substance 
The fact that a quantity has been exported to America and that 
KX.L.M. and other European companies are trying it out sug 
gests that the preliminary tests of Kilfrost have at least been 
satisfactory. 

Naturally enough, the inventor, Mr. ]. Halbert, is not very 
communicative about the nature of the basic anti-icing chemical 
which is used and it seems that various people have been un 
successful in their attempts to produce it themselves after 
analysis of samples removed from Imperial machines at dif 
ferent ports of call. However, it would appear that the prin- 
ciple of operation is concerned with the breaking down o; the 
crystalline structure by physical rather than chemical means— 
though presumably some chemical reagent must be used to 
start the process 
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PRIVATE 


FLICK ROLL: Rarely have we seen a 

photograph which so adequately conveys 

the true aerobatic flying impression as this 

ot a B’ cker Jungmeister which, according 

to the caption sent with it, is in the act of 

starting one of the machine's characteristic 
flick rolls. 





1 opics 
of the Day 


These Approaches 


SYCHO-ANALYSTS might explain 
P my special interest in the problems 

of approach technique by some com- 

plicated bit of personal flying history. 
For instance, I once failed in a forced- 
landing test (which lasted a hot and 
frightening three-quarters of an hour) just 
after I had made arrangements to visit 
a friend at another aerodrome—and, very 
sensibly, no cross-countries could be flown 
solo until this test had been passed. 

Let them have their way. With my 
subconscious very carefully buried and my 
hand on my heart [I can say that this 
interest has been kept alive by an instinc 
tive realisation that the business of pull 
ing off a genuine forced landing has be- 
come more difficult every year. Fortun- 
ately, engines have become so reliable that 
the matter is almost solely one of 
academic interest. 

Nevertheless, I think that something 
ought still to be done about it, and I was interested, while 
scanning an advance proof of a paper which is to be read 
by Sqn. Ldr. H. P. Fraser before the R.Ae.S. to-night, 
to find that many of his ideas are those (properly devel- 
oped and scientifically applied) which I have put forward 
from time to time. Sqn. Ldr. Fraser is a test pilot at 
Farnborough, so his opinions are not those of a theorist 
and his complaints are not those of inexperience. He 
says quite baldly, speaking more of the modern transport 
type of aeroplane, that ‘successful forced landings are 
now impossible.’’ That should be enough to make our 
designers sit up and take notice. 

The present-day machine cannot be side-slipped to any 
useful extent and split flaps cannot be banged on and off 
with careless abandon in order to shorten or stretch the 
approach glide. Some means must be found whereby this 
glide can be adjusted safely and easily through a wide 
range of angles to suit the prevailing conditions. 


Air Brakes 
M* idea, to this end, has always been that really effi- 


cient and infinitely variable air brakes should be 
used—perhaps in conjunction with flaps which have been 
designed solely to increase lift so that the take-off run is 
shortened and the landing speed is lowered. So many 
designers, a few years ago, became all excited about what 
were then known as Schrenk flaps and spoke about the 
way in which these new affairs reduced the stalling speed ; 
if these designers had been more in touch with the pilots 
they would have discovered that extra drag, not extra 
lift, was what was really wanted in order to decrease the 
accuracy of judgment required during an approach. 
It should, as Sqn. Ldr. Fraser suggests, be possible 


to 
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design air brakes of great efficiency (if one can use such 
a word when inefficiency is the object of such devices) 
which, when applied, will not change the trim or the posi- 


tion of the centre of pressure. The pilot could then point 
the aeroplane at the patch on which he wished to land 
and retain the correct gliding speed by using the flap 
lever as one uses the brake lever of a car. Which all 
sounds very simple and for the life of me I cannot see 
why it should not be practicable. Then we could safely 
return to the old and safe over-shooting technique for the 
standard as well as the forced-landing type of approach 

Such an air brake would also enable one to extend the 
hold-off period, which is remarkably short on some very 
heavily flapped aeroplanes—so short, in fact, that the 
hold-off and landing must be carried out in one quick, 
continuous movement. 

The high-efficiency aeroplane of the future will, I feel 
sure, be fitted with slots and flaps, or some other devic 
for increasing the lift for the take-off, with an air brake 
system, which is quite independent, to be used for 
approach adjustment. Both systems might be incorporated 
in a single Venetian blind type of flap in which the aerofoil 
slats are separated in high-lift position for the take-oil 
and are lying flush with one another to make up a normal 
flap during the approach. In this case, however, the pilot 
would still be faced with the disadvantages of the flap 
type of air brake, and, therefore, could not use it with 
freedom and safety to stretch a glide. 


The Future 


HATEVER may be the ultimate solution to th 
problem it is certain that a good deal of thought 
will have to be expended on it if we are to be saved from 
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an occasional full-load take-off failure and the still more 
occasional, but equally dangerous, results of partial engine 
failure during a rumble approach. More than once, I be- 
lieve, large transports have come to grief because an en- 
gine has faded during such an approach and the pilot 
has, at the comparatively low speed, been unable to hold 
the resultant swing on the rudder alone. At least one 
well-known modern transport must be landed on the 
motors if it is not to be dropped sharply on the under- 
carriage during the checking process. 

Our old friend the tricycle undercarriage is intimately 
concerned with the whole flattening-out problem—quite 
apart from its special virtues in the matter of blind take- 
offs and landings—and it is nice to see that Sqn. Ldr. 
Fraser is a firm believer in the principle involved. Cer- 
tainly the necessity of flying off one’s excess speed before 
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the machine can be landed and its brakes used is a most 
illogical one, and the modern type of machine reacts less 
and less pleasantly to a heavy wheeler. 

Returning for the first. time to a conventional arrang: 
ment after a short bout of tricycle flying, I must say that 
1 was amazed that pilots had put up with it for so long. 
A seemingly tremendous amount of rudder in each direc 
tion had to be applied to prevent a swing during the 
take-off, while the tail was held at the correct attitude 
over a series of sharp ridges which tried to dig the air 
screw into the ground. The hold-off (in flat calm condi- 
tions) appeared to be indefinitely prolonged from quite 
a low approach speed. The feeling of helplessness during 
this float was most marked. Yet previously these little 
bothers had been treated as inevitable concomitants of 
the business of flying as such. INDICATOR, 


FROM the CLUBS and SCHOOLS 


LONDON 
LYING time for last week was 36 hr. 35 min., and new members 
include Messrs. H. Holm and S$. Reid 


YORKSHIRE : 
Twenty-one hours forty minutes were flown by the Yorkshire Aero- 
plane Club and a trip was made to York and back. 


MARSHALL’S 

The very poor weather experienced has severely handicapped flying 
and only 45 hr. 45 min. was recorded. Cross-countries were made to 
Colchester, Broxbourne and Norwich. Mr. Kidd made his first solo 


STRATHTAY 

Owing to alternate days of gale and fog only one and a half days’ 
flying was possible during the week ended November 21, the total 
time for which amounted to 9 hr. 20 min. 


NORTHAMPTON 

Tickets are now available for the annual ball to be held at North- 
ampton on January 28, 1938. Flying was restricted on account of 
foggy weather. Aerofilms, however, hired a Club machine. 


C.A.S.C. 

In spite of very poor visibility at Cambridge members flew 5 hr 
50 min. The Corps dance on November 25 was highly successful 
and many aeronautically well-known people were present 


PORTSMOUTH 

A mass visit was made to the South Coast Flying Club at Shore- 
hai on two successive Sundays—November 14 and 21 The bad 
weather was responsible for the very low flying total of 7 hr. 55 min 
RAND 


During October first solos were carried out by Messrs. G. G. 
Duncan, S. A. Pharoah and H. C. Morrison. Fourteen new mem- 
bers joined the Rand Flying Club and the flying times totalled 


329 hr. 27 min 


HANWORTH 

The London Air Park Flying Club has a sense of humour and 
records a newly established low hourage record tor a week of fog 
The total amounted to 15 hr. 35 min. Another record-breaking mem- 
bor te raise the blush of pride is Capt. G. E. T. Eyston 


NOTTINGHAM 

Several new members have joined, but their activities and flving 
cencrally have been held up considerably by the fog in and around 
the clubhouse The annual dinner-dance was held in Nottingham 
last Thursday and was attendéd by 150 friends, including several 
members from the Sheffield Aero Club 


BORDER 

In spite of the bad weather and indoor attractions members found 
time to take part in the Newcastle Dawn Patrol and the Border 
participants all secured free breakfasts The oldest flying member, 
Mr. R. Ellis, is practising for his ‘ A licence tests, and his son 
has also taken up flying. Cross-countries were made to Newcastlk 
and West Hartlepool. 


HYDERABAD 

With a total flying membership of 41 the amount of flying during 
October came to 63 hr. 40 min. Only two cross-country flights were 
carried out—one to Mahboobnagar and back without landing and the 
other to Bombay and thence to Devlali, returning to Hyderabad 
two days later. Mr. R. S. Ponday made his first solo. 


JOHANNESBURG 

During October the Johannesburg Light Plane Club flew a total 
of 623 hours and Mrs. Martin obtained her “A” licence. In the 
early part of the month four machines, flown by Messrs. Morton, 
Forbes, Kelly and Smith, flew to Buluwavo and Victoria Falls on the 
club’s annual cruise. Night flying was carricd out on three occa 
sions during the month. 


YAPTON 

It is a pleasant change to be able to record that the weather any 
where was fine and that flying was well up to average—but it was so 
at Yapton, where 29 hours were spent in the air Messrs. A. J. 
Morris and L. A. Bullard passed their ‘‘ A "’ licence tests and Miss 
Lettice Curtis passed part of the technical examination for her “ B 
licence. Mr. C. W. Bourke made his first solo. 


CINQUE PORTS 


A certain amount of Q.B.I. at Croydon has necessitated many land- 
ings at Lympne, and Captains Perry and Youell were to be seen one 
morning in the restaurant discussing the modern outlook. The club 
will be closed on Christmas Day and also from January 1 to 3 
inclusive. The Club’s flying times for last week amounted to 42 
hours, and Capt. Miles Speer made his first solo 


SOUTH COAST 

With better weather, the flying times for the week were 25 hours 
The Club has arranged a Christmas card for the exclusive use ol 
members. Forthcoming events include an arrival competition (open 
to all clubs) on December 19, the arrival time to be between 11.30 
and 13.00; and a New Year's dinner and dance, on January 15, 
1938, to follow the annual general meeting rhe Club will be closed 
from mid-day Friday, December 24, until Wednesday morning, 
December 29 


BROOKLANDS 
F/O. Bremridge, flying round on an instructional flight, noticed 
large house on fire. Nobody was doing anything about it and 
he immediately landed and reported the matter and the firemen 
had to get up after all. Capt. R. Y. Bush, secretary to Brooklands 


\ero Club, is retiring on November 30 A presentation is being 
arranged and members who would like to be included are invited 
to send a donation (maximum tos.) to Mr. Percy Bradley, c/o the 


\erodrome Persistent fog has restricted flying 


BENGAL 

Ihe Pujah holidays caused the Club to be closed for eleven days, 
but on opening very few members put in an appearance due, most 
probably, to the effects of the vacation. Mr. A. B. Guha completed 
his “‘ A” licence tests satisfactorily and Mr. G. J. Karva finished his 
blind-flying course and passed all tests Mr. H. I. Matthews arrived 
in his Hornet Moth after fiving from England. Cross-countries were 
made to Maheshgank Asansol and Dacca, Flying for the month 
of October totalled 45 hr. 40 min 


Changes at Brooklands 
URING the past few years the management of the club- 
house at Brooklands has been in the hands of Brooklands 
Weybridge), Ltd., whilst the actual flying has been controlled 
by Brooklands Aviation through the Brooklands Flying Club 
Naturally there has been a great deal of duplication and it has 
been decided that, from December 1 the clubhouse should be 
in the hands of the Brooklands Flying Club 
Capt. R. Y. Bush, the secretary of the Brooklands Aer 
Club, has decided to retire, and Mr. B. S. Smallman will take 
over the position of Club manager A number of the 1937 
committee are continuing in office and a house sub-committee 
to arrange for week-end events, has been formed 


Carlisle's Party 

HE third annual dinner-dance of the Border Flying Club, 
Carlisle, held on November 24, was a complete success 
Over 190 guests assembled, and Mr. Jack Anthony and his 
company from Her Majesty’s Theatre, provided a cabaret 
which was greatly appreciated. Mr. Anthony was previously 
in the Service, and this is the second time he has assisted the 
Border Club at this function. A feature of the scheme of 
decorations was a futuristic representation of Carlisle airport in 
1950 devised bv Mr. T. Hodgson. Mrs. Lionel Lightfoot, the 

wife of the chairman, presented prizes during the evening. 
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CORRESPONDENCE 


The Editor does not hold himself responsible for the views expressed by correspondents. 


The names and a2ziressss cf the writers, 


not necessarily for publication, must in all cases accompany leders 


THE CIVIL AVIATION ENQUIRY 
HETHER Flight thinks that British aviation is so wonder- 
ful that it cannot be improved is not my affair to dispute. 

But I take exception to criticism of Parliamentary procedure 
from quarters with little experience. I do not admit for one 
moment that I was tricked into getting an enquiry. Only the 
debate, and nothing but the debate, forced the enquiry, and 
it was never anticipated at the beginning that any form of 
enquiry would be conceded. 

I am afraid that I cannot agree with your good selves or 
Sir Murray Sueter that you have only got to drop a word to 
any Prime Minister at any time and everything is arranged too 
beautifully. My experience is very different. 

Nor do I take :the: view that the committees set up in the 
past did anything but useful work. It may be true that they 
take time vefore they recommend, and before their recom- 
mendations are implemented, but without them it is my experi- 
ence that everything tends to go on in the “‘ old, old way.”’ 

London, S.W.r1. J. T. C. Moore-Brapazon 


THE BEAM AND THE MOTE 


N your issue of November 25 ‘‘ A. Viator.’’ suggests that the 
failure of a foreign airliner to land in fog at Croydon was 
due to the unsatisfactory nature of the airport. He tells us that 
had the airport been bigger or less surrounded with obstacles 
the pilot would have had little difficulty in getting down. 

Surely, sir, the time has come when we must stop blaming 
the airport. I suggest that A. Viator ’’ should have said 
that had the machine in question been capable of making its 
approach at 30 m.p.h. the pilot would have had no difficulty 
in getting down. 

I hold no particular brief for Croydon, but the landing run 
along the path of the Lorenz beam is (according to The Ai 
Pilot) 1,150 yards between boundary markings, and there is a 
further 250 yards, presumably without obstructions, between 
the inner marker beacon and the boundary marks 

I submit that we cannot reasonably expect our aerodromes 
to be bigger than this, and so long as aircraft require halt a 
county for blind landings the difficulty of providing convenient 
landing facilities at large centres will remain. 

Surely it is time, therefore, that aircraft constructors were 


Honour for Dr. Lanchester 


HE highest distinction which the Institution of Mechanical 
Engineers can bestow was conferred on Dr. F. W. Lan- 
chester at the council meeting on November 19, when he was 
elected an honorary life member in view of his eminent scien- 
tific attainments 
Dr. Lanchester’s early work on aerodynamic theory is now 
fully appreciated, and his many admirers in the aviation world 
will be glad to hear of this new token of appreciation from a 
different sphere of engineering activity. 


Comrades of the R.A. 


HE seventh annual dinner of the Comrades of the Royal 

Air Forces Association was held last Saturday. In the 
absence of the president and vice-presidents, the chair was 
taken by the chairman of the Association, Air Commodore 
B. C. H. Drew. The principal speaker of the evening was the 
Chief of the Air Staff, Air Chief Marshal Sir Cyril Newall, who 
gave some interesting and comforting figures concerning the 
way the R.A.F. expansion has been progressing during 1937. 
Unfortunately, it is not considered in the public interest to 
disclose all of these figures, but this much may be said, that 
they are very satisfactory. The C.A.S. said that during 1937 
12 new stations had been opened, 37 new squadrons formed, 
four new Group Headquarters, 12 miscellaneous units and four 
armament training camps. 

While mentioning records, Sir Cyril recalled one which was 
not generally known. It related to No. 1 Squadron, which 
travelled 6,000 miles in minus six hours! On January 20, 
1920, the squadron was disbanded in England and on January 
21 it was re-formed in India, but owing to the difference in 
time the second No. 1. was formed before the first was dis- 
banded. 

Other speakers were Air Commodore Drew, Mr. F. Handley 
Page, Mr. C. G. Grey, Mr. V. Goodhand (vice-chairman of the 
Association), Mr. A. G. Bell, and Mr. A. R. B. Gill. 


During the evening the cup given by the Mayor and Town 


told that we are satisfied, for the time being, with 160 to 209 
m.p.h. cruising speed, and that before any further increase ig 
sought they must concentrate on the lower end of the speed 
range and thus make it possible for pilots to land and take off 
with safety in any possible weather conditions at existing 
airports. 


London, N.W.11. ©. J. 


DON’T like Croyden—in fact, I don’t like any aerodrome 

which is hemmed in with large and spiky items of what 
someone once called urban paraphernalia. And I hate being 
charged 7s. 6d. for the pleasure of holding-off up and down its 
little hills. 

Nevertheless, if, as ‘‘ A. Viator’’ says, some 
Douglas was unable to get into Croydon one day in bad yisi- 
bility, the fault is-surely that of the Douglas (and of all modern 
aeroplanes) rather than of Croydon—which is really quite a 
large place as tennis-courts go. The thing is ridiculous. If, in 
order to operate ‘sevices day and night in all weathers, it is 
necessary to have an-obstruction-free area of 2,000 yd. x 
2,000 yd., then it is time that the world’s designers got down 
to it and did-some designing, instcad of copying each other's 
idea of what a rg1o0 aeroplane (built in 1937) should be 

Save for the late Mr. Cierva, and one or two others, no one 
in the world of aircraft design has done any original thinking 
during the past decade. At this rate, in 1947 we shall have 
assisted take-offs and crash landings—the passengers leaving 
by parachute and the Government paying for the hour-to- 
hour crashes. 

Liverpool. 


Swissair 


UncLe Remus 


TRICYCLES 

N your report of Mr. Vessey’s lecture you rather give the 

impression that I belittled the tricycle idea. That, actually 
is far from being the case, for | went to a great deal of trouble 
some ten years ago to try to reintroduce it. My remark about 
crash landings was aimed only at Mr. Vessey’s contention that 
one can come in more slowly with a tricycle gear (see (1) on 
p. 32 of The Aircraft Engineer). - Most of the advantages of 
the tricycle are set out in British and U.S. patents of mine 
for such gears around ten years ago. W. E. Gray, 

Edgware 


Clerk of Wandsworth for the best branch of the Association 
was presented to a representative of the Edinburgh branch 
A telegram from H.M. the King was read, followed by loud 
applause from approximately 400 members and guests of the 
Association present 


Aviation and the Eyston Record 


HE association of Capt. G. E. T. Eyston’s car Thunder- 

bolt with aeronautical practice does not end with the two 
supercharged Rolls-Royce Kestrel engines which propelled it 
across the Salt Lake Flats at Utah at a mean speed of 312.20 
m.p.h. to break the world’s land speed record. 

Many other names famous in the aviation industry played 
their part, as will be seen from this list of some of the prin- 
cipal items of equipment: 

Ledge plugs, Rolls-Royce Claudel Hobson carburettors, Dunlop 
wheels and tyres, Terry valve springs, Smith and Negretti and 
Zambra instruments, B.T.H. magnetos, Lockheed brakes, Hoffmann 
bearings, Moseley upholstery, Serck radiator, Triplex windscreen, 
vccles an.! Pollock steel tubing, Birmal body, E.S.C. and _ Firth- 
Biown John Marston tanks, Messier air brakes, Bristol 
starter, Shell fuel, Castrol oil 


Ste els, 


THIS ISSUE OF “FLIGHT” 


HIS Special Number of “FLIGHT” reviews in detail the | 
_4 products of British engine manufacturers and over 300 firms 
in industries ancillary to the manufacture of aircraft and aero motors. 
Retained in conjunction with last week's Special Number devoted to 
British Aircraft, it forms a valuable work of reference covering the 
whole field of construction. It should be noted that neither of 
these two numbers is typical of an ordinary issue of “ FLIGHT,” 
in which all aspects of aeronautics are dealt with. Next week's 
will be such an issue, with a number of varied features having a 
wide appeal. 
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Types : 


URING a period of and 
rearmament, with 
manufacturers and with other countries at its 
keenest, it is to be expected that twelve months 

would show great advances in British aero engine 

design, production and efficiency. 

Outstanding in the year’s engine news were the in 
troduction and type-testing of the Bristol Hercules 
sleeve-valve two-row radial and the arrival in full pro 
duction of the glycol-cooled vee-twelve Rolls-Royce 
Merlin II. 

Two-speed superchargers made their first appearance 
mn production engines on the Armstrong Siddeley Tiger 
VIII and the Bristol Pegasus XVIII. Another unit 
which is to incorporate two-speed supercharging is the 
twenty-four cylinder Napier Dagger E108. 

In the smaller field an important announcement which 
s well worthy of mention was the raising of the period 
between overhauls to 1,000 hours in the case of the de 
Havilland Gipsy Major I. A v.p. version of the engine 
known as the Major II has been introduced. New 
versions ot several existing engines have appeared with 
provision for v.p. airscrew operation. 

The many additional auxiliary drives needed on the 

higher-powered engines has resulted in rearrangement 

Mf accessories in many cases. 

A four-figure power output has been attained in 
several cases and even surpassed, 2nd all indications 
point toward the use of more than one engine and to 
still higher powers, 1,500 or 2,000 h.p. being the present 
goal. 

A brief review of the year’s developments would not 


expansion 


rapid 
competition between home 


The only eighteen-cylinder radial listed in this country, 
the Alvis Alcides has a capacity of 54} litres. (Flight 
photograph.) 
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A Review of the Construction of All Current 







































Recent Improvements : Some _ Note- 


worthy New Units 


be complete without a mention of the five shadow tac 
tories in the Midlands which are now producing in units 
large numbers of Bristol Mercury VIII engines 


ALVIS 


HE first Alvis engine to be completed, the 
Pelides, appeared in April of this year, and by the 
addition, at about the same time, of the fully supercharged 
Maeonides, rated at 680 h.p., it became the middle-powered 
unit of the Alvis range. The Maeonides Major (‘* Major’”’ 


1,000 h.p 
















Neat ignition screening and harness characterise the fourteen- 
cylinder Alvis Pelides. Several well-arranged accessories 
can be seen from this viewpoint. (Flight photograph.) 


denoting full supercharging on all models) is a two-row 
fourteen-cylinder radial of exceptionally small diameter 
—slightly under 38in. As a comparison, the fourteen- 
cylinder Pelides and Pelides Major are 52in. in diameter. 
Pelides and Alcides have interchangeable cylinder heads to 
facilitate production. 

A three-piece crankshaft carried in two double-row roller 
bearings is employed in Alvis engines and the rods are of 
H section. The ‘‘Y”’ alloy pistons have cooling and 
strengthening ribs under the crowns’ The valve gear is 
completely enclosed, and the hollow push-rods operate from 
a cam profile at equal and opposite angles; thus the angle 
with the profile is at a minimum for both. 

Complete ignition screening is used and a full complement 
of accessories is fitted. All models have Farman-type 
reduction gears and equipment for D.H. v.p. airscrews. 

(Alvis, Ltd., Coventry.) 


ARMSTRONG SIDDELEY 


ITH units from 150 to 800 h.p., Armstrong Siddeley 
: p- 8 \ 

produce the largest range of radials of any firm. Last 

year it was decided to cease production of the smallest 


DAN 


engines. 


The oil pump can be seen below 


(Left) This sectioned drawing of the 
Tiger VI shows details of construction 
common to all the Tiger range, and in 
many ways to all Armstrong Siddeley 
(Flight copyright drawing 
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model, the Genet Major, but due to several further ep 
quiries this decision was cancelled and the 150-165 hp 
Mk. I.A is continued. 

The Lynx IV.C, though larger, is in rather the same cate 
gory as the Genet Major, both being in service in 
aircraft. In construction the Lynx is very like the Genet, 
but has fuller equipment. 
the push-rods are operated from two cam rings driven 
from the front end of the crankshaft through two sets of 
gears. 

Largest of the seven-cylinder units are the Cheetah IX 
and X. Bothare similar, moderately supercharged engines 
but the X is specially designed for operation with a V.P 
airscrew. 

Five main units make up the smaller Armstrong Sid 
deley engines; the front cover and oil pump, the crank. 
case and cylinder, the geared fan and induction casing, 


the induction casing rear cover and the auxiliary drives 


and carburettor. The crankshaft is a one-piece single 
throw forging with a brass balance weight fitted to each 
crankweb. It revolves in two roller bearings and the 
thrust ball-race is pressed into the front cover 

A bevel gear drives the two-stage oil pump fitted on 
the underside of the front cover—a unit composed of a 
pressure and scavenge pump, a multi-cell pressure 9i 
filter and a relief valve. 

As is usual, the cylinder heads are of aluminium alloy 
and into these are screwed and shrunk the high-tensile 
steel barrels, the two being secured in each case by a 
drilled locking ring which acts as a fin. Ball bearings 
carry the rockers, which have an eccentric fulcrum pin 
for adjustment. The whole assembly is enclosed 

Adaptors attached to the crankcase and threaded to suit 
threads on the barrels hold the complete cylinder. Thess 
are pegged and locked in position 

Slipper wheels and gears which drive the induction far 
at 6.52 times engine speed absorb acceleration and decelera 
tion loads from the fan, which has a spring drive from 
the crankshaft. Auxiliary drives are taken from a separate 
gear box carried on top of the rear cover. 

Induction mixture is passed through an oil-jacketed box 
after leaving the carburettor. An over-ride enrichment 
device, variable datum boost control and a_ two-stage 
automatic mixture control are fitted. The mixture con 
trol lever has three positions, automatic weak, automatic 
rich, and over-ride. 

Among the differences between the Cheetah [X and the 
Cheetah X is the oil pump, which has an additional pres 
sure stage for v.p. airscrew operation. Totally screene 
magnetos and wiring system are also fitted. 

Of the two-row radials, the fourteen-cylinder Panther X 


(Right) An addition to the smaller 
Armstrong Siddeleys, the Cheetah 
X is equipped for a v.p. airscrew. 








the reduction gear. 








training 


The valve gear is enclosed and 
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CURRENT 


BRITISH AERO ENGINES : 


FLIGHT. c 


DATA 








| me. Maxi ; 
} | - ; aximum Altitude 
and | _ Reduction | Com- international Rating. Rating. Take- Nett 
Maker's Name and (Arrange-| Cool-| Bore and y 4 | Gear pression Ai ry 
Engine Type. | ment of ing. | Stroke. . | Ratio, | Ratio. | Altitude | Power. Weight 
Cyls. | | _ (Super- Engine Power. | Altitude. Engine | Power. 
| | charging. Speed. | Speod. 

ALVIS. | mm. | Litres. ft npn bah P it r.p.m b.h.p b.ha n 
Maeonides Major 142-R.] A. | 122x116 |1898 | 21:32 | 6 13,000 S 3,000 680 3,300 7 700 83s 
Pelides 14 2-R A. 146 x 165 38.67 -m pes | 5,000 M.S 2,400 1,000 2,600 1,135 1,075 1.190 

05:1 }! 95 
Pelides Major 14 2-R 4 146%165 | 38.67 13:19 || 6 | 13,000S 2,400 1,000 2,600 1,100 1,000 ; ons 
Alcides 18 2-R. \ 146 « 180 54.24 dD ) 5.5 5,000 M.S 2,250 1,650 2.350 1,700 1570 
05:1 1.6: 
Alcides Major 18 2-R A 146 = 180 54.24 13:19 J 5 14,000 S 2,250 1,530 2.350 1,550 sane 
ANZANI. : 
win” 21.V./ A. | 83x 101.5 | 1.100 D S.1 500 26 S.] 2 650 4 4 on 
| | | | 
ARMSTRONG | 
SIDDELEY. | | 
Genet Major 1.A 7R A. | 108114.35) 7.32 D > S.1 1M Sl 165 327 
Lynx IVe 7R A. | 127x139.7 | 12.4 D. S.I 215 s | 240 515 
Cheetah IX 7R. | A. | 133.3% 139.7 | 13.65 D. 6,000 M.S 310 7.300 25 | 340 | = 685 
Cheetah X | 7R. | A. | 133.3 139.7 13.65 dD. 3. 000 M.S 25/340 7,500 2: 360/375 | 604 
Panther X ‘ 142-R.| A. | 133.3 139.7 | 27.31 } 0.594: 1 6.35 3,000 M.S 700 4,800 | 2.600 | 673/735 | 1,070 
. . °. | 130.7 159 ao7 5 ne 6,200 M.S.) 840 )| 6,600)/) 2,450 | . 
Tiger VIII MOR] A. | 19071884 | 383 0.504:1 | 624!) so's00 28 } mse tl1s000%| Sane -- 918 | 1,290 
Tiger XI 142-R.| A. | 130.7x152.4 | 32.7 0.594:1 | 6.25 | 6,250 MS 775/805 | 6,500 2.450 810° | 845/880! 1,260 

ASPIN. | 

“ Four” 4H.0) A, | 83 x 80 1.731 2:1 10.2 | Sil 5,000 80 S.1 13 
STOL. 
Mercury VIII, IX 9R. A. 146x165 | 24.8 | 0.572:1 | 13,000 S 2,400 795/825 | 14,000 2,650 a4u 730 990 
| | or } 
Mercury XI, XII 9R. A. | 146x165 | 24.8 | 0.50:1 3,500 M.S. | 2,400 790/820 | 6,000 2,750 | 855/890 | 800/880 | 990 
Pegasus Xc ... 9R. | A. | 146x190.5/28.7 | 0.50:1 | | 500 M.S. | 2,256 785/815 | 5,250 2,600 830 920 1,025 
Pegasus XVII, XVII1 | OR. A. 146 190.5 | 28.7 | 5,000) ., pecs 820/855); 6,500)! oo 940) | be. 
| | 0.572:1 ) 15,500)~">- | 2250 | 745 so0j| 17,750 | 2-600 200 } 980 | 1,110 (+5 
Pegasus XIX, XX ... 9 R. A. 146 x 190.5 | 28.7 or | 8,500 S 2,250 800/855 | 10,000 2,600 925° | 835 | 1,025 ( 
Pegasus XXII, XXIII} 9R. | A. | 146x190.5 | 287 | 0.5051 | 4,000 M.S. | 2,250 | 810/850 | 6,250 | 2,600 915 1,010 | 1,025 
Perseus VIII. OR. A. 146X165 | 24.9 Ji - 6,500 M.S. | 2,400 | 715/745 | 7.000 | 2,750 | seo/s90| 785/815! | 1.040 
| 0.40 :1 | 
Hercules , 142-R.| A. 146 x 165 38.7 | 0.44:1 }| 5,000 M.S. | 2,400 1,150 Loo 2,750 1,37 1,200 
| | 0.50:1 

BRITISH SALMSON. | } 

A.D.9.R. II 9R A. | 73 x 86 5.66 | 0.50:1 6 | S.I 3,000 a0 S.l Ri At Ise 

_ GHILTON. | 

Four” : 41 W. | #68.5x 02.5 1.172 D. 6.6 SL. 3,300 30 Ss 3,500 32 | 32 14! 

| | 
CIRRUS (Blackburn). | | | 
Minor $11 A. 95 x 127 3.605 | D. 58 | Sl 2,300 2 S.1 2,600 m 90 227 
Major 150 41 A. | 120x140 6.330 | D. 5.8 S.l 2,200 138 Sl 2,450 1 150 32 
| | 

COVENTRY VICTOR. 

Neptune3... H.O.) A. | 85 x 80 1,500 | D. 6.7 | S.1 3,000 40 S.l 131 
| ‘ 

_DE HAVILLAND. 
Gipsy Major I 41... A. 118x140 | 6.124 D. | 5.25 S.1 | 2,100 120 S.1 2,350 130 | 130 300) 
Gipsy Major II 41.L.] A. 118x140 | 6.124 D. 5.25 S.L ; - 125 S.1 140 140 05 
Gipsy fH 6 LI A. 118x140 | 9.186 D. 5.25 S.I 2.100 185 S.1 2.350 200 | 20) | 450 (47 
Gipsy Six II . 61.1 A. 118x140 9 186 D. | 6 S.L 2,400 205 S.J 2,400 205 20 460 7 
Gipsy Twelve 12 1.\ \ 118 140 18.372 _ | — | — | 500/550 

| 
NAPIER. 

Rapier V 16H 4 89 x 89 8.830 0.390 :1 7 10,000 S 305/315 | 13,000 4,000 330/340 335 720 
Rapier VI 16H A. 89 x 89 8.830 0.300: 1 7 4,750 M.S. | 355/370 | 6,000 4,000 380/395 365 71 
Dagger III 44H A 97 x 95 16.8 1: 2.69 7.75 | 3,500 M.S. 700/725 », 000 4,000 | 780/805 760 1,30 
rm POBJOY. 
Niagara II 7R A 77 x 87 2.835 | 0.468:1 | 6 S.1 3,300 RR S.1 3,650 9 95 15t 
Niagara V 7R A 81 « 8&7 | 3,139 0.468 : 1 — S.1 4,000 125 S.1 4,400 130 130 17 

_ ALP. 

Twin ” 2H.O.) A 114.3 * 101.6 1.860 S.1 2,400 4 $.1 t “ 10 | 11S 
_ ROLLS-ROYCE. 
Kestrel XIV, XV, XVI ; 12, cM 127x140 21.3 11,000 S 2 600 690 14.500 3.000 74 670 a5. 
Kestrel XIV, XV, XVI 

(v.p.) 12\ Cc. 127 x 140 21.3 12,250 S 2,750 715 14,500 5.000 745 74 8S 
Merlin II 12V E.G 137.2 * 152.4 | 27 12,000 S 2,600 Woo 16,000 3,000 1.0% MOM) 1,32 

SCOTT. 

Flying Squirrel! 21.L.] A 73 x 78 0.652 0.50:1 | 68 S.L. 3,200 lf S.1 4,000 2k x & 
VILLIERS HAY. 
Maya... ... $1. | A. | 1206x1143} 5.21 . a | S.L 2,300 12% S.L. | 2,700 12 T 275 
| 
f WEIR. 
“ Four ” 411 \ £0 x 100 2.000}  —dD. -_ Sl 2,300 45 S.1 550 0 0 112 
A.= Air. W.= Water. C.W. = Composite water. E.G. = Ethylene Glycol. R.= Radial. 2-R. = Two-row Radial. H.— “HH” formation. \ \ 
formation L. = In line I Inverted. H.O. = Horizontally opposed. D. = Direct Drive S.l Sea Level. S. = Supercharged M.S Moderately 


is the smallest now that the ten-cylinder Serval is out of 
it follows all the 
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Two-speed Supercharger 

















and steel-lead balance weights placed diametrically oppo 
two crankpins balance the two master and 
twelve auxiliary rods. 








principles as outlined above, and is, in effect, two Cheetahs, 
being exactly twice Cheetah capacity. 

Earlier this year the Tiger IX was the only two-row 
radial in production in this country, and two of these 
engines power the Armstrong Whitworth Whitley I and 
II heavy bombers. The Tiger VIII, with two-speed super 
charger, has now reached the production stage, and will 
replace the IX in some cases. Tigers have v ry many 
points in common with each other and with other members 
of the family. A one-piece forged-steel] crankshaft is used, 


The epicyclic reduction gear consists of a hub and gear, 
a satellite carrier and gears and a floating sun gear. On 
top of the front cover of the Tiger IX can be seen the oil- 
pressure valve for the v.p. pressure system. 

All valve gear is similar to that of other models, and 
the cam drum, which has two hardened tracké, each with 
four lobes, is driven from the crankshaft at one-eighth 
engine speed. 

The cylinder two valves with inserted 


heads have 











Rear views of Tiger VIII (right) and Tiger IX (above) show 

the different arrangement of accessories and the separate 

induction pipes of the VIII as compared with the forked ones 
of the IX 


seatings, two 14 mm. sparking plugs—one front and one 
rear—gas-starter valve and primer nozzle, and provision for 
a thermo-couple. The exhaust valves are sodium-cooled. 
An exterior comparison of Tiger VIII and IX engines shows 
the VIII to have a much cleaner frontal appearance, with 
four main units as opposed to six for the IX. No pipes 
are visible round the reduction gear and the timing gear 
and pump casing no longer exists as a separate unit. The 
oil pumps are driven at the rear of the engine and the rear 
cover and auxiliary drives are a single unit. 

Separate, large-bore induction pipes radiate from the 
volute casing. The IX, it will be remembered, has forked 
pipes feeding pairs of cylinders. at 

A final difference which is at once visible on the Tiger 
VIII is the new downdraught carburettor carried high 
on the rear cover. (A description of the 
Tiger VIII appeared in Flight of August 
19, 1937.) 

5. Siddeley Motors, Ltd., 
Coventry.) 


ANZANI 
ICENCE to build the Anzani en 
gine has been obtained by Luton 
Aircraft. so that this small inverted 




























(Above) 
Several unique 
features are to 
be found in 
the design of 
the four-cyl- 
inder Aspin 
engine. (Flight 
copy-right 

drawing.) 


(Left) 
The parts for 
the whole cyl- 
inder and 

e sleeve - valve 
a assembly of 
a Cc > the Bristol 
a? 


Perseus 
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vee-twin is produced in two works. Certain improvements 
have been made to the moving parts, and Luton Aircraft 
report a much-improved engine, requiring much less run- 
ning adjustment, giving slightly higher power and having 
a good tick-over at 100 r.p.m. Dual ignition can now be 
supplied with the engine. 

(British Anzani Engineering Co., Ltd., Kingston-on 
Thames, and Luton Aircraft, Ltd., Phanix Works, Ger- 
vard’s Cross, Bucks.) 


ASPIN 


LTHOUGH ésstill in its 

experimental stages, the 
Aspin engine has already 
distinguished itself with 
some astonishing performance 
figures and engine speeds. 










The very unusual design has been in- 
strumental in arousing the interest 
which has been shown. 

In general, the engine is a horizontally opposed four- 
cylinder unit of orthodox layout; the valve gear is, how- 
ever, quite unique. Each cylinder has, in effect, a rotary 
combustion chamber operated by gearing from two shafts, 
one to each pair of cylinders. This rotary chamber is 
cone-shaped and has a single port in its side which, in 
turn, opens up to inlet and exhaust passages and to the 
sparking plugs. 

Almost the entire power stroke is pure expansion, and 
combustion is very complete. Cylinders are cast in pairs 
from alloy and have cast-iron liners. The rotary chambers 
are of nickel-chrome steel and are carried in roller bearings. 

Exceptional economy is being obtained, and with a 
10.2: I compression ratio the fuel consumption is in the 
region of 0.32 lb./b.h.p. hr. The induction system is at 
the present time being modified. (A full description of 
the engine appeared in Flight of July 29, 1937.) 

(F. M. Aspin, Ltd., Egyptian Mills, Elton, Bury, Lancs.) 
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BRISTOL 


A! one time the Bristol Company was noted chiefly for 

now 
deserves special credit for four achievements: the produc- 
tion of the Pegasus and Mercury ranges of poppet-valve 
engines; the production of the Pegasus XVIII with two 


its single-row nine-cylinder Jupiter engines. 


speed supercharging ; the successful development to 
production stage of a_ sleeve-valve engine—the 
Perseus ; and the introduction and successful type- 
testing of the two-row sleeve-valve Hercules, one 
of the most powerful aero engines ever built. 

The first sleeve-valve Perseus engines reached the 
R.A.F. as the last Jupiters were disappearing. 
Several Vildebeest machines are now in service with 
moderately supercharged Perseus engines. 

Pegasus models are to be found in almost every 
class of machine. By way of example, Handley 
Page Harrow heavy bombers in Mk. I or II forms 
have Pegasus X's or XX’'s, the Walrus amphibian 
has a special pusher installation of the Pegasus VI, 
und the civil Xc is the power unit of the Short 
Empire Boats. 

As the power plant of the Bristol Blenheim, of 
which very large numbers have been ordered, the 
Mercury was the engine 
chosen for large-scale 
production in the five 
special shadow §fac- ~ 
tories. The construc- 
tion of the Pegasus 
and Mercury is well 
known, but the sec- 


A side view of the 
Bristol fourteen- 
cylinder Hercules 
shows its clean out- 
line and also the re- 
mote gear box for 
auxiliary drives. 


tioned drawing above should help to explain the 
layout. 

Cylinder head and barrel finning has steadily in- 
creased in area as new ratings have appeared, the 
Pegasus XVIII showing the most recent improvement 
in this matter. 

Points of interest in Bristol Pegasus and Mercury 
construction are the two-piece crankshaft held by a 
maneton bolt and having a large-diameter crankpin ; 
the Farman-type bevel epicyclic reduction gear, of 
which two ratios are available; the alloy cylinder 
heads with close-pitch finning; and the fully 
automatic carburettor with built-in mixture con- 
trol, and ‘‘three-stage’’ automatic boost control 
The three lever positions for the boost control 
are automatic weak, automatic rich, and over 
ride. 

On the latest addition to the Pegasus range, the 
XVIII, the special feature, the two-speed super 


The single-row sleeve-valve Bristol Perseus has excep- 
tionally clean lines and uninterrupted airflow over the 
cylinder fins. (Flight photograph.) 
















































































Details of Pegasus engine 
construction can be seen in 
this drawing and a comparison 
of valve and cylinder assembly 
may be made with the sleeve- 
valve parts illustrated on the 
previous page. (Flight copy 
right drawing.) 


charger, may not be described 
in detail. In general, however, 
it may be said that there are 
three clutch units radially dis 
posed in the blower casing, 
each consisting of two small 
intermediate pinions. Either of these pinions 
can be locked to a large gear by means of a 
hydraulic clutch. The two pinions engage with 
two sets of teeth on the main spring drive geat 
which is keyed to the crankshaft. Both pinions 
of each clutch can drive the impeller through 
a centrifugal slipping clutch, and, depending 
upon which pinion is locked to the large gear 

















the high or low ratio impeller drive is set in operation. 
Except for the supercharger and induction system and a few 
minor improvements, the XVIII is like other Pegasus 
models. 

In the single-row sleeve-valve engines, which externally 
are noted for their simplicity, due to the absence of out 
side valve gear, normal Bristol practice is followed up to 
and including piston and connecting-rod assemblies. in 
the front cover of the crankcase, in place of the usual cam 
drum and tappets, a train of spur gears is driven from the 
crankshaft, and these drive nine small sleeve cranks at 
one-half engine speed. These cranks have their bearings 
in the crankcase and front cover, and their crankpins pro- 
trude rearwards inside the crankcase through its front wall. 
Each of the crankpins engages with the lug of its sleeve 
valve through a sliding spherical coupling 

Due to the rotation of the sleeve crankpin, the sleeve 
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As one of the best . 
known private- 
owner models the 
Gipsy Six in 
Mark II form is 
particularly in- 
teresting for de- 
tailed examination. 
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The Cirrus Major and Minor engines are very 

similar in appearance. The three photo- 

graphs show the front and rear aspects of 
the Major and a view of the Minor. 


itself has a rotary as well as a reciprocating motion, and 
the combined movement is such that a point taken on the 
sleeve would describe the path of an ellipse on the cylinder 
wall every two revolutions of the crankshaft. 

Four specially shaped ports in the sleeve uncover at 
the correct moment similar ports in the cylinder head 
The smooth, sliding motion is obviously preferable to the 
hammering of a poppet valve, and characteristics of the 
valve opening permit higher volumetric efficiency and 
better scavenging. 

During the high-pressure portions of the compression 
and firing strokes the sleeve ports have risen above the 
sealing rings in the cylinder head or ‘‘ junk’’ head. This 
head forms the top of the combustion chamber which 
is slightly convex. Two sparking plugs are let deep into 
the junk head and are cooled by a specially deflected 
stream of air through the head. 
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The De Havilland Gipsy Major II which 
made its first public appearance at the 
S.B.A.C. display at Hatfield this year, 
is the smallest engine to have v.p. 
airscrew equipment. (Flight photograph) 


On a given fuel, due to the smooth, symmetrical com- 
bustion chamber, with its central sparking plugs ard the 
absence of overheated areas of metal, an increase of one 
compression ratio over a comparable poppet-valve cylinder 
can be made without detonation occurring. Efficient 
scavenging also helps to give the even combustion which 
makes this possible. This increase in compression ratio 
means added economy as well as added performance. 

Three inlet ports are provided for each aluminium alloy 
cylinder, and a small induction manifold, extending round 
half the diameter of the cylinder, is fed by a separate in- 
duction pipe for each cylinder from the fully automatic 
Claudel Hobson carburettor. 


Although later marks of the engine have appeared, 

this detailed drawing (below) of a Napier Rapier 

shows admirabiy the general arrangement of 
moving parts. (Flight copyright drawing.) 











































































Little informa- 
tion can yet be 
divulged about 
the Napier Dagger 
E.108. Two of 
these engines will 
be installed in a 
new Handiey 
Page bomber 


An interesting new departure, of which men 
tion was made previously, is the remote gear 
box for auxiliary drives which has been de 
veloped for Perseus and Hercules models. Due 
to the great multiplication of such accessories, 
pumps, generators, compressors, etc., it 1s ex 
tremely difficult to get a satisfactory grouping 
of all these items round the rear cover of a 
radial engine. In this new arrangement pro 
vision is made on the engine itself for driving 
magnetos, oil pump, dual fuel pump, tacho 
meter drive, electric starter, and, if necessary, 
the governor for a constant-speed airscrew ; all 
other drives are taken from the gear box, which 
has an enclosed flexible drive and is intended 
for mounting on the engine bulkhead or some 
suitable part of the airframe 

As the Hercules is still an 
experimental engine, it is not 
possible to describe it in 
detail It is in many ways 
similar to the Perseus, having 
the same bore and stroke 
The crankcase is made in 
three sections, split at the 
centre lines of the cylinders 
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and secured by long through 
bolts which also hold the volute and super 
charger casings. 

With a rated output of 1,375 h.p. at 4,000 
feet, the Hercules is the highest powered type 
tested engine The test was carried out using 
a 13ft. De Havilland constant-speed airscrew 
(Bristol Aircr Co., Ltd., Filton, Bristol 














The new high-rated Pobjoy 
Niagara V has retained the 
smart appearance of its fore- 
runners. Cowling and baffles 
are regarded as an integral 
part of the engine. 


BRITISH SALMSON 

HE British form of a very small nine-cylinder radial, 

which is popular on the Continent for light aircraft, 

the Salmson A.D.9.R. follows modern constructional prac- 
tices. There are two valves per cylinder head, and these 
have double coil springs and stellited stem tips. The valve 
gear is totally enclosed. 

(British Salmson Aero Engines, 
London, S.W.20.) 


CHILTON 


HE manufacturing rights of the modified 10 h.p. Ford 
engine have been acquired by Chilton Aircraft. The 
particular point claimed for this little unit is reliability— 
which, in the case of ultra-light machines with a single 
engine and a comparatively small speed range, is, if pos 
sible, even more important than in larger aircraft. 
Modifications for aero work include a special crankshaft 
with a large ball race to take airscrew thrust, the use of 


Lid., Raynes Park, 
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light alloy for the cylinder 
head and other castings, and 
a dual ignition system 

The engine has a_four- 
cylinder water-cooled block 
with side valves and a de 
tachable head. The crank 
shaft is a steel forging carried 
in three bearings. 

As the header tank is in 
corporated in the cylinder 
head, the radiator can be 
more easily placed conveni 
ently. Petrol can be fed by 
gravity or mechanical pump. 

The engine is rated well 
within its capacity and is said 
to be very free from vibra 
tions. This fact should sim 
plify installation problems 

(Chilton Aircraft, Hunger 
ford, Berks.) 


CIRRUS 


IRRUS engines are built 
by a division of Black- 
burn Ajrcraft, Ltd. The 
Major 150 and Minor engines 
are the two models produced, 
and there was a considerable 
increase in the number of 
privately owned machines powered with Cirrus engines to 
be seen at flying meetings during the past season. 

A feature in which these engines differ from comparable 
makes is the method of holding down the cylinders and 
heads. The usual long holding-down studs, which the firm 
found to cause cylinder-head distortion, are dispensed 
with, and the cylinders are machined all over from steel 
forgings and located in the crankcase by spigots and secured 
by four short bolts. A copper joint washer makes a gas- 
tight joint between head and barrel, these being spigotted 
and secured together by eight studs in the head. One 
half of the casing enclosing the valve gear is cast with the 
cylinder heads. 

Floating gudgeon pins hold the alloy pistons, and the 
connecting-rods have white-metal bearings in steel shells 
Five plain bearings carry the crankshaft, which has the 
ball thrust bearing at the front end. 

A cup end is made for the valve rockers, a ball fitting 
into the cup and a flat on the ball making contact with 
the valve stem. Adjustment of clearance is by movement 


The latest production model of a most successful range of 
engines, the Rolls-Royce Kestrel XVI resembles the Merlin II 


in many respects. The large up-draught carburettor differs 
from previous Kestrel practice. 
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The Rolls-Royce Merlin 
II, power unit of many 
of our latest military 
aircraft. Half the re- 
ductiorszear casing is 
cast with the crank- 
case, whereas on the 
Kestrels it was a sep- 
arate unit. On the port 
side is the generator. 
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of the cup controlled by a lock-nut and a special tab 
washer. 

A Claudel-Hobson downdraught carburettor with inde- 
pendent altitude control is fitted. In the case of the Minor 
this feeds the cylinders through a special three-piece mani 
fold with a heated centre portion and two steel branch 
pipes bolted to it. On the Major engine the manifold is a 
single alloy casting held by eight bolts, and warm air is 
drawn from inside the cowling through a flame trap. 

A dual Amal feed pump is fitted to the Major crankcase, 
while for the Minor two pumps—one fitted each side—ar 
optional. In both cases hand-priming devices are fitted 
for starting. 

Detachable inspection panels are fitted to the cooling 
chutes of both engines. 

(Cirrus Engine Section, Blackburn Aircraft, Ltd 
Brough, East Yorks 


COVENTRY VICTOR 


N ADE to order in small numbers, the Coventry Victor 
is a sturdily built, horizontally opposed, four-cylin 

der unit. The firm has had considerable experience in the 
type of engine, and has designed this engine with economy 
simplicity and easy installation in mind 

Similar engines with different bore are contemplated, but 
the 1}-litre Neptune III is the only one ready for pro 
duction 

An Elektron crankcase is employed, and a large outer 
ball race takes airscrew loads. White-metal bearings carry 
the crankshaft and big ends Iwo carburettors and a 
B.T.H. magneto are fitted. 

(Coventry Victor Motor Co., Ltd., Cox Street, Coventry 
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The starboard side 
of the Merlin II ; 
halfway along the 
crankcase can be 
seen the operating 
pump for the v.p 
airscrew. 


DE HAVILLAND 


Comer SED of engines which by their continued 
successes in long-distance flights have proved them 

selves to be one of the most dependable types for private 
owner machines, the Gipsy range has recently been 
augmented by the addition of a v.p. version of the four- 
cylinder Major. This Gipsy Major Series II, as it is named, 
is the smallest production engine with v.p. equipment 

The Series Il Gipsy Six has now been flying for some 
time, and it was on a De Havilland Comet with two of 
these engines that a new record to the Cape and back was 
recently set up 

In general layout the Gipsy engines are well known (a 
sectional drawing appears in this review). The cylinders 
are held by four long bolts from the crankcase which pass 
through barrel and detachable aluminium bronze head, 
and the underhead valves, two per cylinder, are push-rod 
operated, the whole assembly being enclosed. An improved 
grouping of accessories is seen on the crankcase of the 
Series II Six 

Internally the Gipsy models are very similar The crank 
shaft of Major and Six have five and seven main white 
metal bearings respectively, and the drive for the valve 
gear is taken from the front end No reduction gear is 
fitted. 

Heavily ribbed top covers are fitted to the crankcase, 
both parts being in Elektron 

The floating gudgeon pins, located by circlips, hold the 
pistons, which have one scraper and two compression rings 
eac h. 

Oil pressure is in each case the same, but the systems 
vary a little. In the case of the Series II Six there are no 
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From front and rear aspects the Merlin II resembles the Kestrel XVI. Details which are clearly seen are the large double-entrvy 
up-draught carburettor and the automatic boost control. _ P 


external oil pipes, the pumps and Auto-Klean filter form 
ing a detachable unit. 

The Series II Gipsy Six was introduced in order that 
a higher continuous output and better take-off power should 
be possible. The compression ratio is 6: 1 compared with 
54: 1 for the Series I Six. 

Unfortunately, the Gipsy Twelve, which was announced 
last year, is still in experimental form, and, beyond the 
fact that it is a geared, supercharged, inverted vee engine 
of about 18 litres capacity, and that it has, in effect, two 
Gipsy Six blocks, no information is available, 

An interesting air-cooling system, evolved for the Gipsy 
Twelve, is used in the installations of the engine in the 
De Havilland Don and Albatross. A note on the system 
is included in the article, ‘‘ Aero-en~incs—To-day and To 
morrow,’’ in this issu 

(The De Havilland Aircraft Co., Ltd.. Hatfield, Herts 


NAPIER 


N this country we have now grown accustomed to th« 
advanced design of the Napier Dagger and Rapier, 
although they still have no counterpart in production in 
other countries. The ‘‘H’”’ formation permits a very small 
frontal area, and the large number of small cylinders pro 
duces almost turbine smoothness. 

In arrangement the Napier engines may be regarded as 
two eight- or twelve-cylinder horizontally opposed units 
with crankshafts directly geared together in front. This 
gearing of the twin crankshafts takes the place of a reduc 
tion gear (a drawing appears in this review). 

Recently the smaller sixteen-cylinder engine, the fully 
supercharged Rapier V, has been installed in Mercury, the 
upper component of the Short Mayo aircraft, and a 
moderately supercharged version of the same engine, the 
Rapier VI, in the Fairey Sea Fox. The twenty-four 
cylinder Dagger III powers the two-seater Hawker Hector 
for army co-operation. Two of the newly developed 
Dagger E.108s are to be installed in a new version of the 
Handley-Page Hampden. 

Forked connecting-rods carry the opposed pistons on the 
engines, and the crankshafts have hollow journals with 
lead-bronze bearings. Push-rod-operated valves are used 


for the Rapier, but the Daggers have two overhead and 
two underhead camshafts which are driven from a wheel 
case behind the crankcas« A clever device incorporating 
a plunger with oil under pressure maintains a correct tappet 
clearance on the Daggers. 

An extension of the airscrew shaft drives th super 
charger fan through layshafts, and special spur gears. The 
drive is balanced by a differential gear and the impelle1 





A unit-construction in-line twin, this two-stroke Scott is 
the smallest aero engine at present on the British market 
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The Villiers Hay Maya engine is a neat and smooth-running four. 


guarded from sudden accelerations by a friction disc clutch 


Two magnetos with twenty-four cylinder distributors are 


driven from the airscrew shaft and placed at the front of 
the Dagger engines on the reduction-gear cover. 
wiring is screened and carried in conduits. 

A special Napier Claudel Hobson downdraught car- 
burettor is fitted to all models, and the volute and choke 
tubes are oil-jacketed. 

Air chutes and baffles are supplied as parts of the engine. 

(D. Napier and Son, Ltd., Acton, London, W.3.) 








In this drawing can be seen the unusual push-rod and rocker 
arrangement and cylinder-head finning of the Villiers Hay 
Maya engine. (Flight copyright drawing.) 


JAP 


SMALL horizontally opposed twin which has many 

hours’ reliable flying to its credit, the J.A.P. is very 
neatly designed. Big-ends and main bearings have ball 
and roller races and the rockers for the two valves in 
each head run on rollers. 

A double-gear-type scavenging and pressure pump take 
oil from a separate finned portion of the crankcase. The 
Zenith carburettor has an exhaust-heated air intake. 

Distributors: Aircraft Exchange and Mart, Ltd., 7, Park 
Lane, London, W.1. 


POBJOY 

NTRODUCTION of the Niagara III seven-cylinder 
radial marked a definite advance in Pobjoy engines. 

and improvements were made to the reduction gear, 
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Designed for the 
Weir Autogiro, 
this small inverted- 
four Weir engine 
is uncommon in 
having an overhead 
(or, more accur- 
ately, underhead 
camshaft. 





The 


pistons, lubrication system and certain other parts. 
Niagara V is now announced with several important 
changes. The effect has been to give a nominal power 
output equal to the maximum for the Niagara III with- 
out increasing the fuel consumption 

Briefly, the bore has been increased from 77 to 81 mm, 
the compression ratio raised and the cruising engine speed 
increased from 3,300 r.p.m. to 3,700 r.p.m. 

To cope with the increased output, several improve- 
ments have been made to the design The valve gear is 
continuously lubricated, the valve seatings and inserts are 
stellited, the valve stems and cylinder barrels are nitrided 
and the heads and barrels have closer finning 

Inter-cylinder baffles of a new type are used on the 
Niagara V and the cowling has been improved. After 
removing exhaust pipes a single cylinder may be removed 
without disturbing the rest of the engine or cowling. 

The lubrication system now has an improved pressure 
relief valve, and a high pressure system for cold starting 
has been incorporated 

A standard feature of the Niagara engines is the auto 
matic hot and cold air intake and carburettor heater. 

(Pobjoy Airmotors and Aircraft, Ltd., Rochester, Kent.) 


ROLLS-ROYCE 


OW that full details of the Merlin engines have been 

released it is possible to describe the construction of 
the engine which powers many of our high-performance 
fighters and medium bombers. 

The Merlin II is, in general layout, like the Kestrel 
series, but embodies many improvements. Two banks of 
12 cylinders are set at 60 deg. and forked connecting 
rods drive on to a seven-bearing crankshaft. At the 
front end of the crankshaft is the upturned spur-type reduc- 
tion gear, half the casing of which is cast with the crank- 
case upper half. Each cylinder block is a single unit, as 
in the case of the Kestrels, and two sodium-cooled exhaust 
valves and two inlet valves are provided for each cylinder. 

Auxiliary drives are taken from the wheelcase placed 


at the rear between crankcase and supercharger. These 
include camshaft drives, drives to magnetos—one being 





placed each side—and drives for starters and the petrol, 
glycol and oi] pumps, etc. 

The generator pump, two compressors and the rev 
counter are driven from the camshafts. Oil pumps and 
filters are in the rear end of the crankcase lower half. 

The impeller for the high-speed centrifugal blower is 
driven from the rear end of the crankshaft by a torsionally 
flexible shaft which provides a spring drive. This shaft 
smooths out all irregularities in the drive from the crank 
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snaft to auxiliaries and supercharger. The gearing for 
the supercharger is in the torm-of three planetary gears 
which are driven by slippers engaging the inside rim otf the 
gears. These slippers are held in contact by light springs, 
and centrifugal torce augments the pressure of the springs 
as the engine speed increases. 

The carburettor is of the Rolls-Royce-S.U. twin-choke- 
tube up-draught type. A semi-automatic two-stage mix 
ture control device is operated by the pilot or by boost 
or air-intake pressure. A fixed-datum-type boost regulator 
with throttle interconnections maintains a constant boost 
pressure. The mixture is fed to separate manifolds on 
each block via a trunk pipe placed between the blocks 
A similar carburettor is fitted to the latest Kestrel model, 
the XVI. This fully supercharged engine is proving 
popular in the export market and is the power unit of the 
highly efficient Miles Kestrel Trainer. It embodies many 
improvements over the early Kestrel. 

The Merlin is the first production Rolls-Royce engine to 
give over 1,000 h.p. A full description of the Merlin 
appeared in Flight for September 23, 1937. 

(Rolls-Royce, Ltd., Derby.) 


SCOTT 
XCEPTIONAL in several ways, the two-cylinder air 
cooled Scott is the only British two-stroke aero engine 
in production, it is also the smallest engine, but has a 
2:1 spur-type reduction gear built into the crankcase. 
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The magneto drive is taken at the rear from an extension 
of the airscrew shaft. A made-up crankshaft is used. and 
the big-ends and crankshaft have roller bearings. Airscrew 
thrust is taken by one large ball race. 

(Scott Motors (Saltaire), Ltd., Shipley, Yorks.) 


VILLIERS HAY 
HE Maya is a four-cylinder, inverted, in-line engine 
with twin camshafts built into the crankcase in an 
unusual manner. The camshafts bear directly on to the 
Elektron crankcase and operate vertical push-rods to the 
rockers and valves. The rockers have roller bearings. 
Crankshaft and airscrew shaft are integral and airscrew 
thrust is taken by a single large ball-race. The accessories 
on the rear cover take their drives from the camshafts. 
(Villiers-Hay Development Co., Albemarle  Sireet, 
London, W.1.) 


WEIR 


DESIGN which is used on the Continent but unique 
in this country is the small, inverted, air-cooled four- 
cylinder engine with underhead camshaft. 

At the present time eight Weir engines of an improved 
type are being produced. The magnetos for the dual igni- 
tion have been taken from the cam box and placed verti- 
cally on the rear cover. Type tests are to be carried out 
shortly with one of these eight. 

(G. & J. Weir, Ltd., Cathcart, Glasgow, S.4.) 


AIR LIAISON MARINE CRAFT 


HE increasing use of marine aircraft for both civil and 
military duty has necessitated the use of a growing num- 
ber of marine craft, which are called upon to perform a 
surprisingly wide variety of duties in connection with 
the operation of the aircraft. Makers of marine craft have 
shown by their productions a very clear understanding of these 
specialised requirements. A brief review appears below. 
British Power Boat Co., Hythe, Southampton.—Under the 
direction of Mr. Hubert Scott-Paine, this firm has pioneered 
modern British fast craft, and, it is claimed, was responsible for 
their introduction into th: Royal Navy, Army and Royal Air 
Force. To mention the leading models, there is first of all the 
**S.P.”" reconnaissance launch, an ocean-going high-speed vessel 
for marine air base survey. It may be employed for the transport 
of personnel and stores, is equipped with radio, and is powered 
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with three 500 h.p. ‘ Power-Napier’’ marine engines. Ot 
similar general design is the “S.P.’’ rescue launch 

Next there is the high-speed, unsinkable, armoured, bombing 
practice target boat, which is proving of great value. 

Highly seaworthy—it may be employed when most other forms 
of boat have to seek shelter—is the ‘S.P.’’ general service 
tender. Other models in this 37ft. 6in. class include a_ utility 
crash tender for the smaller marine air basin, an emergency rescue 
craft for hospital cases, and the ‘“S.P."’ Empire control tende: 
(a development of the general service tender) for passengers. 

Space unfortunately permits only a bare mention of the other 
aircraft liaison craft made by the British Power Boat Co.; these 
include the Sea Rover (for carrying personnel), Sea Freighter, Sea 
Cutter, Sea Tug (a general-purpose craft for policing, -alighting 
and taking-off areas, towing aircraft, transporting equipment, etc.), 
the “S.P."" Sea Coaster (a sea-going utility vessel for inspectional 
duties, with cabin seating eight persons), the ‘S.P.’’ planing 
dinghy, and bomb-loading and refuelling dinghies 

Actually, the “‘ Power’’ range comprises over 100 types. 

Vosper, Ltd., Portsmouth, have in recent years specialised in 
the production of two types of marine craft for use in connection 
with flying boats or seaplanes. One is a 4oft. high-speed rescue 
tender designed in conjunction with the Air Ministry. It is of the 
planing type, possessing a high degree of seaworthiness and 
capable of a speed of 24 knots fully loaded. The boat consists 
essentially in a forward control cabin followed by a_ spacious 
cabin containing accommodation for four stretchers, while the after 
part of the boat consists in a large open cockpit with three engines 
under flat hatches amidships. In addition to its primary function 
as a rescue tender, this boat is very suitable for coastal work, and 
is capable of towing a large flying boat The engine unit em 
ployed is the Vosper “‘ V8,’ which is an engine adapted for marine 
purposes by Vosper, Ltd., from the Ford ‘“‘ V8” Industrial Unit 
The other Vosper boat is a steel tanker capable of a loaded speed 
of about 93 knots, carrying 2,000 gallons of petrol 

Craft of both types have been ordered by the Air Ministry 

J. Samuel White and Co., Ltd., Cowes, have a reputation for 
good workmanship and design extending back to the 18th century, 
and their latest speed craft are in keeping with the tradition 
They have recently extended their facilities, and are producing 
standard hard-chine craft, from the ordinary 23-knot 16ft. dinghy 
up to the largest motor torpedo boats The standard Admiralty 
types are r6ft., 25ft., 30ft., 35ft. and 45ft. boats, mostly powered 
with ‘‘ White-Ford "’ engines, but other units can be fitted to suit 
any particular purpose or speed Their latest production is a 
38ft. hydroplane which has a speed of 50} m.p.h. Such a boat, 
it is stated, would make an excellent crash tender 


(Top left) The British Power Boat Company’s “S.P.’ 
reconnaissance launch 
(Bottom left) A 38ft. hydroplane, capable of 50.5 m.p.h., 
by J. Samuel White and Co., Ltd. 
(Below) A 4oft. rescue tender for the R.A.F. by Vospers 
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Contribution to British Aircraft Manufacture and Operation 


1 \. BA MOTORS, LTD., Walton-on 
hames, Surrey, have for a number of 


years ] 





le small auxiliary power units de- 
» perform a multitude of duties on 
flying boats and other large aircraft rheir 
latest unit of this type is air-cooled by a fan 
An overhead-valve flat twin, it develops 
5 h.p. at 4,000 r.p.m. Built in are a 350-watt 
dynamometer and a gear box by which the 
engine may be made to drive, as required, a 
refuelling pump, a bilge pump, and two air 


signed 


compressors rhe refuelling pump is rated 
to deliver 2,000 gal./hr. against a head of 
toft nd the bilge pump 2,500 gal uw 
both with a vertical suction lift of 16ft 
through a iin. bore pipe rhe air com- 


pressors together charge an air bottle of 400 
cu. In. Capacity to a pressure of 200 Ib. /sq 
mm. in 2) min The weight is 142 lb. with 
compressors 


2 CHANCE BROS AND CO., LTD., 
Lighthouse Works, Smethwick, Birming 
han During the year these lighting special- 
ists have supplied apparatus to St. Peter's 
Airport, Jersey, and aiso complete lighting 
equipment for Weston-super-Mare Airport, 


this latter contract including a 4}-kW 
Shadow-bar three-lamp floodlight, illuminated 
landing direction indicator, engine-driven 
generating equipment, boundary lighting svys- 
tem and obstruction lights. They have also 
upplied a control desk for the remote con 
trol of complete installation They are 
now engaged on equipment including a 24 in 
revol beacon and a boundary lighting 


system for the airport at Hyderabad, India 
\s regards new developments, Chance Bros 
re d 


lesigning an improved form of runway 
marker light; in addition, an entirely new 


HOW TO USE THIS 
GUIDE 

: An index to the type of product supplied 
or the class of work handled will be found 
on page 565. 
index refer to the paragraphs describing 
the activities of the appropriate firms. 
If direct reference to a particular firm is 
required, the number will be found in the 
The review 








The numbers given in the 





second index on page 566. 
is not an alphabetical one. 

While it is not possible to index every 
item in the case of firms with many 
“lines,” efforts have been made to render 
the index as comprehensive as space 





permits. 





floodlight will, it is hoped, be placed on the 


market early in the new year which will be 
of a 6-kW. six-lamp type and will be pro- 
vided with a hexagonal type non-metallic 
housing of handsome appearance 


3 J. ¢ NICKLIN, LTD., Smethwick, 
Birmingham.—During the present metal 
shortage it is a great advantage to be able to 
rely on a firm which hold large stocks and 
give the speediest possible delivery. Such a 
firm is Nicklins, stated to be the largest air- 
craft stockholders in the Midlands, and witha 


ig-esta blishe reputat { 


1Ol thicient se 

Vict rhe firm have recently issued very 
comprehensive pocket-si stock bool It 
gives full particulars of tocks of aircraft 
steel and aluminium alloys In each case 
the size in inches, the decimal cquivalent 
the metric equivalent and the weight in 
lb. / ft. is given In ldition to this, useful 
lata and tables are contained at the end of 


4 AIRCRAFT MATERIALS, LTD., Mid 
land Road, London, N.W.1 The chief 
output is of high-tensile alloy steels to Air 


Ministry specifications, in the form of sheets 
nd round, square, hexagon and flat bars 
Very heavy demands have necessitated addi 
tional railway sidings and warehouse accon 
modation It is stated that supplies are 
regularly received by customers throughout 


the country on the day following despatch, 
since the company’s premises are at the ter 
minus of the L.M.S., which is, of course, 
Addition 
lloys are in great demand, prin 
luralumin, to Air Ministry specifi 


connec tec other main lines 


illy, light 


cipally in 








cations L.1, L.3, L.390 and T.4 Among 
finished detail part olt nut nd A.G.S 
items are stocked in large quantities. ‘* ¢ . 
“ pop ind “ tubular riveting systems 
form another section 1 automatically fed 
riveting ichines re supplied specially 
tooled to handle various complicated struc 


tures 


5 THOS. CHATWIN 

~ Tindal Street, Birmi 
firm specialises in milling machine cutters 
und hobs The latter are of the 
thread type, thus ensuring simu cu. 









ae 
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racy in the work produced. Made from high- 
quality high-speed steel, they are carefully 
heat-treated to combine correct hardness and 
cutting efficiency. They are accurate in 
angle and pitch of thread to tenths of thou- 
sandths. 


6 MASSON SEELEY AND CO., LTD., 

Upper Tulse Hill, London, S.W.2.— 
Already well known in the commercial world 
for their ingenious showcard colour-printing 
machines, this firm has of recent years devel- 
oped an engineering department which is 
doing valuable work in armament produc- 
tion. Excellent buildings are equipped with 
the latest machine tools for the production 
of jigs, fixtures, gauges and press tools, and 
where necessary these are designed to suit 
requirements. Machining and fitting of gene 
ral engineering character is also undertaken, 
as well as the building of complete machines 
to specification. The firm is on the Admir- 
alty, War Office and Air Ministry lists and 
has A.I.D. approved inspection 


7 NEGRETTL AND ZAMBRA, 38, Hol 
born Viaduct, London, E.C.1. — This 
world-famous firm of scientific instrument 
makers is responsible for an extensive range 
of aircraft instruments, which are very fully 
described and illustrated in a recently issued 
catalogue. The items include air tempera- 
ture thermometers (mercury-in-steel and 
nitrogen-filled), boost gauges and diaphragms, 
fuel and oil pressure gauges, oil temperature, 
air-intake and radiator thermometers and pre 
cision altimeters 


8 AIRCRAFT GENERAL SUPPLIES, 
LTD., London Air Park, Feltham, 
Middlesex, are manufacturers of the smaller 
aircraft components such as nuts, bolts, dip 
sticks, collars, etc., to all specifications, They 
particularly specialise in stainless steel. They 
are also factors of many other items, includ- 
ing tubing, tape, split pins, washers, Rho- 
doid, instruments, etc., and can supply from 
stock. 


AIRCO, LTD., 3, St. James’s Square, 
London, S.W.1, are dealers in all kinds 
of aviation equipment. Amongst their speci- 
alities, for which they are sole representa- 
tives in this country, may be mentioned 
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Profiling a D.H. 
Gipsy Six con- 
necting rod. 
The Pratt and 
Whitney vertical 
miller runs at 
500 r.p.m. using 
“Cooledge”’ 
cutting oil at 
20 to 1 dilution 
(para. 12). 


Clarke Chapman and Tilley aviation lighting 
equipment, B.G. sparking plugs (extensively 
used on American engines), Prema aircraft 
instruments, Interavia A.B.C. (the extremely 
comprehensive international aviation direc- 
tory) and T.I. radio screening harness. Also, 
the Detonindex, a small instrument which 
instantly indicates detonation in an engine 
and thus permits the greatest economy in 
fuel, is receiving increasing attention 


10 THE MANGANESE BRONZE AND 
BRASS CO., LTD, Handford Works, 
Ipswich.—A modern development in aircraft 
construction is the adoption of self-lubricat- 
ing bronze bearings and bushes for oscillat- 
ing and intermittent movements, such as 
rudder, aileron, tail and engine controls, also 
for undercarriage retracting gear and v.p 
ilrscrews, etc ** Oilite self-lubricating 
bearings have been approved by the Air 
Ministry for loads up to 3,000 Ib. /sq. in. and 
are now, it is stated, a standard fitting on 
practically all British aircraft These bear- 
ings are composed of a bronze of cellular 
structure and the cells, which are inter- 
connected, are charged with high-grade lubri- 
cant, so that when load is applied to the 
wearing surface the oil exudes through the 


pores and provides a constant hin 


11 RECORD ELECTRICAL CO., LTD., 
Broadheath, Manchester.—Founded 
in 1911 for the purpose of manufacturing 
electrical measuring instruments invented 
»v Mr. J. W. Record, the firm has in recent 
vears adapted its knowledge, in collabora- 
tion with the Air Ministry, to the manufac- 
ture of electrical r.p.m. indicators for air 





craft [he Record indicator is simple in 
conception, consisting primarily of an 
engine-driven generator and a_ voltmeter 
which acts as the indicating unit. The 


indicator can be placed at almost any dis- 
tance from the generator, since the resist- 
ance of the leads is negligible; it can also 
be duplicated without extra complication. It 
is stated that the only attention required is 
cleaning of the commutator after 500 hours. 


field, mr. Manchester, manufacture 
kinds of specialised oil media for the 


** Cooledge 


12 FLETCHER MILLER, LTD., Dukin- 
ll 


rcraft in try, including 
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This beautiful sterling silver model of his Miles Whitney 
Straight was presented to Brig.-Gen. Lewin by the directors’of 
Phillips and Powis Aircraft and of Whitney Straight, Ltd., in 
recognition of his fine performance in the King’s Cup Race. 
It is the work of the Goldsmiths and Silversmiths Co. (para. 21). 


water-soluble cutting oil for tooling any 
metal with the exception of cast iron and 
magnesium alloys; ‘‘ Clearedge ’’ translucent 
soluble coolant, which enables the operator 
to have a clear view of the tooling in pro 
gress; and ‘“ Swift’’ sulphurised straight 
cutting oil for machining where extra |ubri- 
cation is desired. For high-speed work on 
automatic lathes there is a special free-flow- 
ing, highly fatted straight oil known as 
** Swiftex.”’ Aircraft components, in the 
finished or semi-finished state, are effectively 
protected against rusting by the “ Rodol” 
rust preventives Che pressing of metal 
sections in deep drawing steel or light alloys 
is assisted by the application of ‘' Presso 
line ’’ drawing compound, a special lubricat- 
ing paste. 


14 GLEDHILL - BROOK TIME RE- 
CORDERS, LTD., Empire Works, 
Huddersfield.—The time recorders made by 
Glenhill-Brook are so well known as to need 
little introduction to all engaged in indus 
try Models suitable for works from the 
smallest to the largest are made, and the 
various systems used in conjunction with 
the clocks are very clearly explained in a 


catalogue issued by the firm Blackburn, 
Bristol, De Havilland, Hawker and Super- 
marine are among the aircraft firms using 


Gledhill-Brook recorders 


15 HUNTERS OF CHESTER (JAMES 
7 HUNTER LTD Chester, aero 
drome constructors, are the inventors of the 
process known as “ Hunterising, which 
produces level, solidly compact, self-drain- 
ing surfaces. They possess a staff of specially 
trained and highly skilled workmen, and a 
battery of soil-excavating, levelling, grading 
ind transporting implements, which, it is 
stated, is notable for perfection of perform- 





I 





unce and magnitude of scope 
16 RUBERY OWEN & CO LTD., 
Darlaston, Staffs., have considerably 
ncreased their productive capacity of air- 
craft accessories ring the past year. From 
the beginning of the aircraft industry they 
have been engaged in the manufacture of 
parts such as bolts and n studs, turn 
buckles, fork joints, shackles, shackle pins, 
washers, et They claim to have what 1s 


probably the largest plant in the country 


engaged in the production of this class of 


material for aircraft They have recently 
extended their activities in the production 
of aircraft pressings and metalwork genef- 
lly 


17 RAGOSINE OIL CO., LTD., Wood 
/ house Lane, Leeds, 2, one of the 
oldest of lubricating oil manufacturers, have 
within recent years built up a complete ser- 
vice for the aviation industry They sup 
ply oils and greases to all D.T.D. specifica- 
tions and also have new specialities which 
will appeal to both the aero-engine manvu- 


facturer and the operator \ new cutting 
oil, ‘‘ Chlorcut,”” has been added to their 
range of cutting o is especially suc- 
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Ultra-short-wave approach beacon receiver, type R.B.U. 100, by Radio Transmission 
Equipment (para. 18). 


cessful on automatics and where precision 


work on tough metals is required New 
quenching, tempering and rolling oils have 
been introduced Ihe operator will be in- 





terested in penetrating oils, in “‘ Rust Cut,” 
rust preventives and hydraulic brake fluid, 
and, of course, in the “ Minix aero oils 
(approved by the Air Ministry and leading 
engine manufacturers) 


RADIO TRANSMISSION EQUIP- 
18 MENT, LTD., 225, Tottenham Court 
Road, London, W.1, approved manufac- 
turers of radio installations, have developed 
a comprehensive range of modern aviation 
radio equipment for both aircraft and aero- 
dromes rhe power-to-weight ratio of air 
craft equipment has, it is stated, been in 
creased by the use of modern pentode valves, 
which increase the efficiency and necessi- 
tate smaller power units and fewer con- 
trols Methods adopted for frequency 
stabilisation and vibration neutralisation en- 
sure a good constancy Improved aero 
roach and navigational beacons 


wrodrome to be equipped be 
} 


enable ar 


cause of the method adopted to obtain the 
radiated field patterns. By adjustment of 
output, « ipensation may be made for any 
structur erodrome addition affecting the 


radiated pattern 
ultra-short wave beacon receiver above 
illustrates the cleanliness of R.T.E. design 


19 NORTHERN AIRCRAFI! AND 
7 ENGINEERING PRODUCTS, LTD., 
Jordan Street, Knottmill, Manchester, 15, 
are experts in the manufacture of such com- 
ponents as pilots’ seats, tanks, floors, cowl 
ings, lairings, instrument panels, metal con 
tainers, etc., in aluminium, dural, Elektron, 
steel, Alclad, etc Welding, 


presswork, 


anodic and cadmium plating are other speci 
alised lines. Recent reorganisation has en 
abled them to offer prompt deliveries of such 
items nd also of engine cowlings, in the 


manufacture of which, to a very high finish, 





the re particularly proficient Northern 
Aircraft products figure in a number of 
he bombers and other types now being 


It eTe to the R.A 


20 K. JOHNSON AND SONS, Erskine 





St Leicester, make useful grind 
! t me Phere is five-wheel 
th tw spindles carrving emery 
gt i wheel honing cup wheels, and 
¢ wheel with taper point for radial 
oO honi \nother machine carries 
grit wheel at one end of the spindl 





an I grinding attachment at the other 
A four-wheel machine, for t 


ingsten steel, 





wheels wit 





ble-faced « 


water taps to each face, and diamond 

face il honing wheel A sturdy doubl 

en grinder is made in sizes from r2in 

to 2411 scs, fitted with ball and roller 
thrust bearings 


] GOLDSMITHS AND SILVER 
~ SMITHS CO., LTD., 112, Regent 
Street London, W.1—Sterling silver 
n curate and appropriate—are pre 

pieces which meet with increasing 
tion At the Goldsmiths and Sil 
versmiths Company the enquirer will find a 





The photograph of the 


living tradition, a new skill based upon a 
very old; it is no exaggeration to say that 


both in accuracy of design an 


in workman 
hip the silver models produced by the com 
pany compare favourably with the work of 


the famous master-craftsmen of the past 


oe) FEENY AND JOHNSON, LTD 
adéed «=. 34-130, Ealing Road, Wembley, 


Middlesex, are on the list of approved sup 
pliers and are now producing their “ F. and 
J.’ universal hose clip in large quantities 
for aircraft work. The clip is simple and 
efficient; briefly, it consists of a slott 
winding pin, a buckle, and a flexible steel 
strip Ihe clip is formed from the strij 
and tightened by turning the pin, upon 
which it is wound; and the design of the 
buckle makes it quite impossible for the 
strip to loosen \ new light type for small 
diameter hoses has recently been added t 


the range 
23 DOBBII McINNES LTD 5 
Bothwell Street, Glasgow Lh 
* Farnboro electric indicator is used for 
obtaining diagrams of the pressure variation 
in the cylinders of high-speed petrol or C.-I 
engines his indicator, which is being en 
ployed in 24 different countries and which 
was used in tests of the Rolls-Royce “ R 
engine, provides diagrams of large size 
(about 14fin. x 7/}in.) lo the cylinder a 
disc valve unit is screwed his consists 
of a light disc free to oscillate between tw 
seats, one of which is in communication with 
the cylinder and the other with a source 
of compressed air \t the instant when the 
evlinder pressure over- or under-rides the 
compressed air pressure, the disc chang 
from one seat to the other, breaking an elex 
tric circuit and causing a spark to pierce 
the diagram paper stretched on recording 
rum This instantaneous cylinder pressure, 
equalling the compressed air pressure, is 
measured by a spring-controlled piston and 
cvlinder connected to the air supply, the 
piston operating the sparking point, tl 
wosition of which along the diagran 
shown by the spark perforation) is re 
in Ib. /sq. in The drum carrying the paper 
driven from the engine cran 


mm os MFG Ca... seeae Sout 
= 
Lan 











I 





Chjngford, London, E.4 This fir 








Kite is a resilient jointing materi 
” sed mainly of small granules of hi 
quality cork It is claime to b ' ote 
t i, petrol ben; ind other fue ‘ 
stated, has been ed generally oh 
st twelve vears or practic 1] | . 
manufactured in tl ntr It has } 
bration value and is used extensive 
fot fuel-tank bearers. It h snecta 
tages in the mounting of assembl ‘ 
luminium tanks and i idapt — t 
widest rai of bolting pressure I 
inufactured in various densities t ¢ +) 
lightest or heaviest duty fans 
tains no rubber of mn lescripti 


25 BRITISH TIMKEN, LTD., Chester 
~~ Road, Aston, Birmingham An ex 
ample of progressive policy in aircraft con 
ponent manufacture is a Timken two-row 


self-contained, tapered roller bearing of litth 
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more than rin. overall diameter 
signed and developed for 


specially ce 


gine rocket arn 


Dp 
pre 


It is of the cageless t pe lijusted dur 





ing manufacture and with a flange at o 
end to simplify mounting The feature of 
this bearing is, of course, its ability to wit 
stand continuous thrust and radial load 
from all directions Lig! tapered 
roller bearing re made by Brit 
rimken, Ltd., for landi wheels and tail 
wheels and can be supplied in stainless steel 
26 JAMES BERESFORD AND SON, 
LID., Cato Street Works, Birming 
ham Although long-distar passenger air 
craft have in many cases reached large pro 
portions and have roomy imrying capacity, 
space is none the less valuable and, of 
course, weight must be kept low as pos 
sibhe In any such aircraft it is necessary to 
provide lavatory accommodation, and it is 
desirable that this shall be as complete as 
possible. A study of this proble has been 
made by Jame Beresford and Son, Ltd 


ind they ire ible to offer folding was! 
’ : 


basin which meet most of the demands 
that are made They are light in weight, 
enerous in size, durable and easily cleaned 


rhe same applies to their ircraft water 


closet which utilises a water suppl cle 
livered under pressure so that pints suffic 
vhere gallon re sed ur rdinary circun 


27 SAMUEL FOX AND CO LTD., 
& 


Stocksbridge Work near Shefheld 

Ihe increased demand for high-quality alloy 
steels for the aeronau istry has made 
necessary the installation of additional elec 
tric steel-making plant at the Stocksbridgs 
Concurrently 
the works have been equippe with new 
chemical, physical and testing laboratori 

to keep pace with the increased out 
put from the point of view of inspection and 
metallurgical control. A booklet issued 





works of Samuel Fox and Co 


designed 

















the title ‘‘ Electric Steel Development 
tains a irvey ol ti recent ctivities 
firm, ind outiines t range of str 
electric stainless ! t-resisting 
which the in " 
wD: ECLAIR DOORS, Pri Works, Shit 
ZO ley, Birming! (Orders for Eclair 
hangar and factor loor re now so large 
that H dis x. Lt e been forced 
to f 1 separate ¢ r the OVE 
heading; it « u ration fr 
ber of this year. Whi t e! itl 
the thought that jott. wid 
pier was § etl x t they have 
ce hitte nu sort. wide in one 
ic nd |} ' t the designs for 
¢ r 300! ‘ piece I he 
€ furt! ; , ? \ wie 
t ( I 
29 DUNLOP RUBBER CO,, LTD., Fort 
< Dunlop, Birmingham, manufacture a 
complete range of aircraft landing tyres an 
heels tal t equipment nd brakes 
both pneumatx ind fh raul together 
with equi ent tf tt a} tion of su 
iar Set 1c I he < t ind whe $ 
i t ly ¢ is itable 
fo ircraft r it fr t est sin 
S t the est p noe ‘ wt 
hil tt t rake yu nt 1 
i eit he } { ‘ ne ted 
' ' } ’ ’ 
} ; iT’ itt ‘ he ; 
} , pr 
‘ ti er t 
ft | S ix ‘ the « 
y " iti c equi 
t { firis , : 





tl t bilit ft t : 
st eventi K t t the A 
\Ministr eu | rt while to ! mulat 
pec rust tive, tl base of whic! 

1 I I Ltd who claim that 
the r pi mablv ti pioneer of scirentiix 
t prevention in this country, were alread 


inufacturing a similar preparation, and 
in correct rust pre 


ntion in tl ce ercial field were well 


owing to their experience 
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prepared to fulfil the Ministry’s require- 
ments. Practically all branches of the air- 
craft industry now order their supplies of 
rust preventive from Croda, Ltd. 


3 CHILLCOTTS, LTD., 25, Short 

Street, Blackfriars, London, S.E.1.— 
A speciality of this firm as regards aircraft 
work is gasket production covering a wide 
range of their jointing materials, including 
“ Vellumoid "’ and “ Fibracork,’’ which are 
already known for their excellent oil- and 
petrol-resisting qualities. They state that 
their new jointings are meeting with very 
encouraging success, especially ‘‘ Paroid,’’ 
which is a synthetic material of outstanding 
merit in this respect. It is stated that 
Paroid,”’ T grade, after a prolonged total 
immersion in pure benzole, has shown yo 
change whatever, while the same applies to 
*“ Paroid D"* after total immersion in trans- 
former oil, which is one of the most difficult 
to contend with. “ Paroid can be moulded 
into any desired shape or size. ‘ Vellutex ”’ 
is another material which has proved ex- 
tremely useful where wet or dry weathering 
conditions are factors to be considered; it 
can be used on alloys without any fear of 
@orrosion 


<2 < CHURCHILL AND CO., LTD., 
Walues Tree Walk, London, S.E.11, 
are able to offer several interesting items of 
equipment that may be used for both the 
production and servicing of aircraft engines 
The range includes the VLC 143E electric 
valve lapper, a light but robust machine that 
will stand up to production work. There is 
also the VLC No. 37E 50-ton hydraulic press, 
fitted with twin hydraulic pumps. In addi- 
tion to standard equipment the firm 
specialises in the production of tool kits for 
use in connection with individual engines or 
aircraft, and at the moment are handling the 
tool kit requirements *— several large air- 
craft manufacturers. V. L. Churchill are on 
the A.1.D. list and also canine many 
items of equipment for the Air Ministry 


33 THE BRITISH PISTON RING CO., 
LTD., Holbrook Lane, Coventry, have 
set a high standard for aero piston ring 
quality, and their close contact with im- 
portant aero engine manufacturers in the 
country over a long period enables them to 
keep fully conversant with the latest develop- 
ments. ‘“ Brico’’ aircraft piston rings and 
scraper rings are made to specification 4K6 
and in Brilybdenum (latest Air Ministry 
specification, D.T.D.277), which is a special 
alloy iron having increased elasticity value 
and tensile strength, less permanent set and 
giving excellent bearing characteristics. 
Other special aircraft alloys are Brimol (Aus- 
tenitic structures), an alloy cast iron with 
strong anti-corrosive properties, and _ Brisil- 
mol, a non-ferrous material having remark- 
able high strength and elasticity. 


AERONAUTICAI ACCESSORIES 
. ASSOCIATION, Parliament Mansions, 
Victoria Street, London, S.W.1, has been 
formed as a direct export organisation of 
British aircraft accessory manufacturers. The 
company has resident agents in practically 
all European countries and is in close con- 
tact with many of the foreign government 
departme nts. The Association does not deal 
in aeronautical materials on its own account, 
but all orders are executed and invoiced by 
the actual manufacturers, the company's 
activities being restricted to effecting the 
sales and to attending to the many and com- 
plicated details which arise nowadays in con- 
nection with export trade. The Association 
is under the management of Major R. H. 
Archbald, who has had many years’ experi- 
ence in the aircraft industry, and Mr. E. M 
Hirsch, who possesses considerable experi- 
ence in dealing with foreign markets and 
who speaks several languages 


35 THE AEROGRAPH CO., LTD., 
Lower Sydenham, London, S.E.26, 
supply a comprehensive range of spray- 
painting and finishing equipment, including 
spray guns for every painting purpose, pres- 
sure feed tanks in a wide range of sizes, 
material feed systems, air compressors, air 
transformers, spray booths, exhaust fans, air 
and fluid hose and portable painting plants 
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The DeVilbiss Type MBS spray gun illus- . 


trated is extremely popular in the aircraft 
industry for the application of dopes and 
other finishes, whilst Aerograph portable 
spray-painting plants are widely used for 
the maintenance painting of factories and 
aerodrome buildings. 


HIGH - DUTY ALLOYS, LTD., 

Slough, Bucks, are manufacturers of 
the ‘‘ Hiduminium *’ R.R. alloys. The parts 
produced in either sand cast or wrought 
forms are numerous, but outstanding are 
cylinder heads, cylinder blocks, pistons, 
crankcases, reduction gear cases, impellers 
ind connecting rods; typical of these are the 
crankcase stampings in R.R.56 for Bristol 
engines. The alloys are used as castings, 
stampings, extruded secti®ns, tubes and 
sheet in the construction of the new types of 
military and civil aircraft. The Empire fly- 
ing boats use a considerable quantity of 
R.R.56 in the form of extruded sections. 
‘Hiduminium ” alloys are used extensively 
in the manufacture of airscrew blades and 
components. The latest addition to the 
range, ‘‘ Hiduminium’’ R.R.77, having a 
proof stress of 28 tons/sq. in., and an ulti- 
mate of 33 tons/sq. in., in the form of ex- 
truded sections and sheet, is expected to find 
very extensive use in the aircraft industry. 


37 GIEVES, LTD., 21, Old Bond Street, 
London, W.1.—This famous firm of 
Service clothing specialists offers a range of 
flying kit that is the outcome of a lengthy 
pooling of experience among its civilian 
and R.A.F. customers For instance, the 
‘Everest’ suit, wind- and shower-proof, 
was originally designed for the fying expedi- 
tion to Mount Everest. Lined and padded 
with exceptionally soft warmth-retaining 
fleece, with Zipp front and legs, it has special 
storm cuffs at wrists and ankles, a fur-lined 
collar and a large map-pocket. It is made 
to measure at a modest price. Even less 
expensive are white or blue Zipp-fastened 
overalls, buttoned at leg and cuff with two 
thigh and two patch pockets. A _ particu- 
larly fine chamois-lined leather helmet, 
specially designed to fit closely at the sides 
of the face, is available either ready-to-wear 
or made-to-measure, and other items in- 
clude white canvas helmets and “ Luscar ”’ 
goggles. Gieves also make a speciality of 
fur or tan cape flying gloves. 


38 FIRTH - VICKERS STAINLESS 
STEELS, ‘LTD., Atlas and Norfolk 
Works, She fheld, 1.—Firth-Vickers supply 
non-corrodible steel bars (black and de- 
scaled) in all usual sections, bright cold- 
sized hexagons, and bright centreless ground 
bars to specifications S61, S62, S8o and 
D.T.D. 176A; medium tensile stainless iron 
sheets for plate fittings to S85 and the 
various higher tensile specifications; also 
two-nickel, twenty-chromium sheet and strip 
to D.T.D. 60B, 146A and C; “ Staybrite ”’ 
steel to D.T.A. 171A; and cold-rolled high 
tensile ‘‘ Staybrite’’ steel sheet and strip to 








DeVilbiss type MBC spray gun, by 
the Aerograph Co., Ltd. (para. 35). 
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D.T.A.. 166A .for non-eorrodible steel ribs, 


« $pars, and plate fittings. Billets are supplied 


direct to tube. manufacturers and wire 
drawers for production of tubes for struts, 
fuselage and wing construction, under. 
carriages, and controls, and wire for controls, 


39 — PROPELLERS, LTD., Traf- 
ford Park, Manchester, are largely 
occupied on the design and manufact: ire of 
wooden airscrews. Although making ordi. 
nary fabric- covered screws, the company 
specialises in its ‘‘ composite "’ design, lami- 
nations of which are partly ordinary and 
partly improved wood. Jablo transparent 
protective covering and rubber leading edg- 
ing assist in giving greater strength and 
durability, whilst the introduction of im. 
proved wood ensures rigidity and enables 
finer aerodynamic sections to be used. For 
airliners with smaller engines, where v.p, 
airscrews are not adopted, the Jablo “ com- 
posite "’ airscrew is of great value in gaining 
payload at a comparatively low initial cost, 
hen, for v.p. and c.p. airscrews blades of 
Jablo reinforced wood have proved their suit- 
ability in all essential characteristics, especi- 
ally by their enormous saving in weight. 
The company have the valuable assistance 
of the firm of Hugo Heine, whose sole licen- 
sees they are in Great Britain and the 
Dominions. 


40 KAY — K, ELLISON AND CO, 
LTD., Carlisle Works, Sheffield, have 
been noted a high-grade steels for over 100 
years. Prominent amongst their manufac- 
tures is their K.E.965 Special heat-resisting 
valve steel, which is standardised in most of 
the leading British aircraft engines to-day. 
rhey are also manufacturers of various types 
of stainless steels to Air Ministry specifica- 
tions. Large quantities of these are supplied 
in precision-ground bar. Kayser, Ellison have 
recently very considerably enlarged their 
precision-grinding plant, which is equipped 
ee the latest machines. It may be remem- 
bered that they were pioneers in the supply 
of precision-ground bars in all types of steel, 
including tool, high-speed, stainless, alloy 
and free-cutting mild. 


4] IRVING AIR CHUTE OF GREAT 
BRITAIN, LTD., Icknield Way, 
Letchworth, Herts.—In addition to the seat- 
type quick-release parachute for pilots and 
the quick-connector parachute for passen- 
gers (as used by the Royal Air Force), the 
Irving Company supplies a special chair-type 
parachute, which is incorporated in the up- 
holstery of the seat, completely out of sight 
except for the shoulder straps. This is 
becoming increasingly popular, as it is very 
easily put on in emergency and the adjust- 
able lap strap makes it specially suitable for 
lady passengers. When the parachute is 
used in emergency the upholstery becomes 
a cushion to the harness during the descent 
For winter flying the Irvinsuit of reversed 
lambskin, made by this firm, ensures 
warmth and comfort by virtue of its special 
construction 


4? LCI (METALS), LTD., Kynoch 
Works, Witton, Birmingham, make 
aluminium alloys in sheet and strip. They 
are on the Air Ministry list of approved sup- 


pliers and their material complies with the 
latest B.S.I. and D.T.D. specifications 


43 HEY ENGINEERING CO., LTD. 
Queen's Road, Coventry, are manufac- 
turing a number of machines especially for 
aircraft work. One of these is a machine 
for the stelliting of valves and valve seats. 
Another is for the grinding of these seats 
after fitting into cylinder heads. Machinés 
have also been designed and supplied for 
the profiling of the cylinder flanges for shape 
and other operations. A further machine 1s 
a special one designed for the profiling of 
the ports in cylinder heads. In addition, 
special machines have been designed for the 
drilling, boring and milling of large al- 
craft spars. 


HELLIWELLS, LTD., Dudley.—This 
company is now solely engaged on the 
manufacture of a very wide range of compo 
nents which they are supplying to many 
well-known aircraft manufacturers. In addi- 
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Robertson oil cooler for 1,000 h.p. aero engine, with hot-oil 
jacket and automatic control valve (para. 80). 


(Right) 
atlantic as fitted in 


(para. 61). 


flights, 


tion to producing windscreens, roof tops and 
cabin enclosures—units in which they have 
specialised and are producing in large quan 
tities—they have developed a very substan 
tial sheet metal business, producing all 
classes of fuel tanks and a general range of 
sheet-metal work With the assistance of 
these two departments and their equipping 
of an up-to-date machine shop, they have 
been enabled to undertake the supply of 
large assembled units, such as wings, rud 
ders, etc \gain, the laying out of a large 
tool-room, including jig boring, has not only 
enabled them to cater for production of their 
own jigs and tools, but to assist aircraft 


manufacturers in this direction also 
45 THE EN-TOUT-CAS,. CO., LTD., 
~ Syston, Leicester This old-estab- 
lished firm of aerodrome constructors has 
been engaged on a number of important con- 
tracts. Among them may be mentioned the 
Reserve School operated by the Bristol Aero 
plane Company at Yatesbury, where they 
have designed and constructed the whole of 
the buildings as well as reconditioned the 
ground They are now erecting a machine 
gun range and Link Trainer building. Again, 
large extensions are being made (with Adie, 
Button and Partners as architects) to the 
Reid and Sigrist Reserve School at Desford; 
here they are erecting new administration 
blocks, hangars, gun range and squash and 
tennis courts, as well as adding 150 acres to 
the existing landing ground. 


46 }.V.W. CORPORATION, 30, Chester 
Street, London, S.W.1.—Under the 
management of Air Commodore P. F. M 
Fellowes, the Link Trainer (which is now 
being manufactured in Canada) is being 
handled in this country and has been adopted 
by the Air Ministry and British Airways, 
whose installation was recently described in 
detail in Flight. The Link Trainer is an 
electrically powered and vacuum-operated 
ground-training device which gives realistic 
practice in all the phases of blind flying 
and blind landing. It is a small hooded 
dummy aircraft balanced on bellows and 
capable of revolving through 360 degrees 
and moving in the lateral and vertical plane 
through 50 degrees. It is fitted with a set 
of instruments which simulate air conditions 
exactly. On the instructor's map table are 
an automatic crab which traces out an indis- 
putabie record of the pilot's course; a dupli- 
cate set of instruments; a complete set of 
controls for manipulating the blind-landing 
instruments; and a telephone system 


47 ROSALEX, LTD., Yorkshire House, 
/ Cross Street, Manchester, 2, are 
makers of a hand-cleanser with Some un- 
usual virtues. It is rubbed into the hands 
before commencing work. Afterwards, an 
ore ry, quick wash leaves the hands clean 
and soft, the “‘ Rosalex’”’ preventing any 
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Marconi transmitter specially developed for trans- 
Cambria 


and Caledonia 


griming It is also claimed that its usc 
greatly reduces the risk of industrial skin 
troubles It is sold in tubes for individual 
use OF In quantities (with dispensing con- 
tainer, if required) for industrial purposes 


48 NISSEN BUILDINGS, LTD., Rye 
House, Hoddesdon, Herts, who have 
in past years confined their association with 
the aviation ‘ndustry to the provision of 
hangars—and in their Nissen construc 
tion workshops, stores, canteens, etc have 
now adapted the principles of this construc 
tion for the purposes ol protection against 
verial attack I he Nissen air raid shel 
ter, designed in standard units, is proof 
igainst gas, fire, blast and splinters The 
same system has been adapted for first-aid 
stations and decontamination centres, all 
these being of the greatest importance to the 
industry upon which enemy aircraft would 
no doubt endeavour to concentrate 


49 GRE \l 


HOYT METAL CO Ol 


BRITAIN, LTD., Deodar 
Road, Putney, London, S.W.15 are 
specialist manufacturers of bearing metals 
ind bearings for aero engines All bear 
ings supplied are lined with Hoyt Metal of 
the well-known Number Eleven type, 


which represents a very modern develop- 
ment in bearing metals for high-duty en 
gines. Bearing production in the aeroplane 
industry is a highly specialised work and 
much useful information regarding bearing 
questions in gene ral is given in the 84 page 
publication issued by this firm, entitled, 
“ The Hoyt Book on the Lined Bearing 


50 KELVIN BOTTOMLEY AND BAIRD, 

LTD., Winchester Road, Basingstoke 
—The company’s new factory has now 
commenced production. he first instru- 
ment to be manufactured was the British 
model of the famous Kollsman sensitive alti- 
meter Further instruments now rapidly 
approaching completion are a new design of 
rate-of-cliimb meter and a full range of 
simple altimeters operating on the Kollsman 
principle The performance of all these 
instruments, it is stated, exceeds the re- 
quirements of the most stringent Govern- 
ment specifications \ number of other in 
struments of the same high standard are 
almost ready for production and will be 
announced very shortly The well-known 
K.B.B. aircraft compasses, as used by Im- 
perial Airways, K°L.M., etc., will also be 
manufactured at the new factory. 


51 CORNERCROFT, LTD., Ace Works, 
Coventry.—This well-known firm of 
iuircraft and motor engineers is working at 
full pressure on large orders for leading 
manufacturers. The works are completely 
self-contained, departments including de- 
sign, patterns, foundries, engineering (jigs, 
tools, fixtures, gauges, etc.), presswork, 
metal-cpinning, electro-plating, enamelling, 





cellulose painting, etc 
ceed from design to finish within the fac 
tory Whilst considerable extensions have 
recently been made to cope with rapidly in 
creasing orders, turther expansion ol pre- 
mises and plant is now in progress. Up-to 


Work may thus pro- 


date engineering equipment includes 
Reed-Prentice and 
Keller die-sinking machines, etc., and work 


to finest limits ts undertaken 


5? \RENS CONTROLS, LTD., Tunstall 
= 


4¢ Koad, East Croydon The \rens 
control system is one by which push-and 
pull movements are transmitted round bends 
ind over considerable distances, positively 
ind without backlash Where the run of 
the control is exceptionally long, an adjust 


Genevoise jig boring 


ible end is incorporated to ensure positive 
iction Any rise and fall set up by a lever 
movement is overcome by the flexible end 
or, if heavy leads are to be moved in ten 
sion, by a universal joint in the outer 
ing Ihe Arens patent wrapped heac 
employed for converting a rotary into a 
lateral motion, but where a heavier load has 
to be overcome <Arens patent rack-and 
pinion gear is recommended In 1930 the 
\.1.D examined i Puss Moth, fitted 
throughout with these controls, after 260 
hours’ flying; as a direct consequence, it is 
stated, the system was approved by the Air 
Ministry for every form of flying and engine 
control Ihe De Havilland Comet which 
won the Australia Race was equipped with 
these controls, which have also been fitted 
to the Empire flying boats 


53 THE WESTON ELECTRICAL IN 
~ STRUMENT CO., Kingston By-pass, 
rolworth, Surrey, supply a range of ther 
mometers for use on aircraft These are ol 
the electrical type and have the considerabk 
advantage that they require only a flexible 
wire connection between the instrument and 
the point at which the temperature is to be 
measured These thermometers are of two 
varieties, namely, (a) thermocouple-type for 
use on engine cylinders, and (b) a resistance 
bulb type for measuring lower temperatures 
In addition, there is available an electrical 
tachometer for the measurement of engine 
speed 


54 HERBERT TERRY AND SONS, 
LTD., Redditch Terry aero valve 
springs, it is stated, owe their reputation for 
reliability and sustained performance to 
specialised processes of manufacture The 
wire used is drawn to a secret formula and 
subjected to rigorous tests at every stage of 
its evolution. Even when the wire has been 
passed for use, each reel is subjected 
to tensile, torsional and other mechani- 
cal tests After the springs have been 
coiled they are heat-treated by means 
of automatically controlled electric furnaces 
in order to attain the required strength and 
resilience. H. L. Brook, in his recent Cape 
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flight, was among the many record-breakers 
in the air and on land and sea, who placed 
reliance on this Terry product. 


55 BRITISH THOMSON - HOUSTON 
CO., LTD., Rugby.—Magnetos suitable 
for all aero engines with from two to twenty- 
four cylinders are manufactured by the 
B.T.-H. Company in a specially equipped 
factory at Coventry, England. Their reli- 
ability is well demonstrated by their per- 
formance in many notable flights. The com- 
pany also manufactures various types of 
electric starters for aero engines, and com- 
pressors for use with air starters, air brakes, 
gas starters, etc. In addition the company 
manufactures other products of particular 
interest to the aircraft industry. Particular 
mention may be made of Mazda lamps for 
illuminating hangars, aeroplane cabins and 
floodlighting aerodromes; electric motors and 
control gear for aircraft factories, electrical 
equipment for wind tunnels, 16 mm. sound 
reproducers for training operators, and sound- 
amplifying equipments for announcements 
on flying grounds. 


56 F. GILMAN (B.S.T.), LTD., specialise 
in machines or equipments embodying 
flexible shaft drives. Such machines are 
used by manufacturers of aero engines for 
fettling and polishing alumihium castings 
and aluminium alloys of every description 
Flexible-drive machines are also employed 
for drilling, grinding, wire- brushing and 
general maintenance work on engines and air- 
frames. They are also widely used for 
remote control for instruments, gill opera- 
tion, wheel flap operation and other pur- 
poses. Flexible-drive polishers are employed 
for polishing Perspex and similar glazing 
materials 


57 FLEXO PLYWOOD INDUSTRIES 
LTD., “ Flexo”’ Works, South Ching- 
ford, London, E.4.—This company’s contri- 
bution to the aircraft industry is the manu- 
facture of plywood to Air Ministry specifica- 
tion. This material is available in a wide 
range of sizes, thicknesses and constructions, 
particularly in diagonal construction and 
with a special double-thickness core to give 
equal strength in both directions of the 
grain. 


58 FLIGHT REFUELLING, LTD, Ford 
Aerodrome, Arundel, Sussex.—Under 
the chairmanship of Marshal of the Royal 
Air Force Sir John Salmond and managing 
directorship of Sir Alan Cobham this com- 
pany is at present engaged on important 
experimental work in aerial refuelling, mainly 
for the Air Ministry and Imperial Airways. 


59 ANGLO-AMERICAN OIL CO., LTD., 
36, Queen Anne’s Gate, London, S.W.1 
—One of the most vital factors in the success 
of a fuel—apart from quality—is its world- 
wide distribution. Stanavo is available at 
airports all over the world. In addition to 
Stanavo aviation fuels there are Stanavo 
engine oil, rocker arm grease and utility oil 
for hydraulic mechanisms, flap gears, re- 
tractable undercarriages, etc. Heading Stan- 
avo service is their carnet system; this obvi- 
ates the carrying of large sums of foreign 
cash, the fuel being supplied on credit terms 
The Aviation Department give details of all 
matters relating to foreign touring and 
specialise in a “‘duty drawback’”’ service— 
a tax refund on petrol supplied for a journey 
out of one country into another. Stanavo 
can supply 100-octane spirit in commercial 
quantities to aircraft manufacturers and air- 
line operators 


60 BIRMETALS, LTD., Woodgate, Bir- 
mingham.—This latest unit of the Bir- 
mid Industries is the natural corollary to 
the B.A.C. and Sterling Metals foundries. 
The layout is the result of a detailed study 
of English and Continental rolling practice, 
and every unit, it is stated, has been chosen 
on its proved superiority. All melting and 


heating is electric, to avoid gas absorption. 
Unique equipment, not used elsewhere in 
this country, is installed for metal refining. 
The rolling mills, extrusion presses and heat- 
treatment plant are highly efficient. The 
products of this factory are sheet, strip, ex- 
truded bars, sections, tubes and wire, pro- 
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A fine supercharger volute casting in 
Elektron by Birmingham Aluminium 
Castings, Ltd. (para. 70). 


duced in high-tensile aluminium and magne- 
sium alloys of the following types: Dural 
(plain and plated), Birmabright, Hydro- 
nalium, Elektron. 


61 MARCONI'S WIRELESS TELE- 
GRAPH COMPANY, LTD., Electra 


House, Victoria Embankment, London, con- 
tinue to manufacture wireless apparatus suit- 
able for all types of civil and military air- 
craft from the single-seater fighter to the 
largest of multi-engine bombers and airliners. 
A popular equipment is the type AD63B /64B 
short-wave transmitting and receiving equip- 
ment, primarily designed for use in fighter 
aircraft. Their latest product, the AD67A 
transmitter covers a wave-range of 15-200 
metres and 550-1,100 metres, and is provided 
with facilities for instantaneously switching 
to any one of six predetermined spot waves. 
This transmitter made its debut on the 
recent transatlantic survey flight made by 
Imperial Airways, and excellent communica- 
tion was obtained. The manufacture of 
screening harness for aero engines continues 


62 GALLAY, LTD., Vulcan Works, Edg- 
ware Road, Cricklewood, London, 
N.W.2.—This famous firm of radiator manu- 
facturers is responsible for five ciasses o 
aircraft components, as follows: (1) Cupro- 
nickel radiators (specially suitable for ethy- 
lene glycol and other chemical coolants), as 
used on a number of Fairey types. (2) Dual- 
stage oil-coolers. These embody a new prin- 
ciple of simple and automatic control of 
minimum temperature to prevent congealing, 


without the use of shutters, etc. They are 
low in weight and, being made of cupro- 
nickel, sturdy in construction. (3) Combined 


oil tanks and coolers—special designs as sup- 
plied to the Airspeed Company for tropical 
conditions. (4) Cabin- and cockpit-heaters, 
made to the special designs of British manu- 
facturers. (5) Fuel tanks of all capacities 


63 ROBERT KEARSLEY AND CO., 
York Road, Ripon, Yorks.—Specialists 
in transport vehicle finishes from rhe very 
earliest days, this firm produces “ Nulac”’ 
synthetic resin finishes specially for aircraft 
use. It is claimed that these finishes give 
unusually high resistance to dirt, petrol 
oil, moisture, extremes of heat and cold, tor- 
rential rain, strong sunlight, acid- or alkali- 
laden atmospheres and other destructive 
agents. 


STREAM-LINE FILTERS, LTD., 

Hele-Shaw Works,*Ingate Place, Lon- 
don, S.W.8.—" Stream-Line"’ filters deal 
with used oil drawn from engine sumps and 
deliver it in condition claimed to be equal 
to new in lubricating value. Their use is 
widespread in connection with stationary 
diesel engines and road transport vehicles. 
In the aircraft industry ‘ Stream-Line”’ 
filters have been extensively used for re- 
conditioning oil drained from engines after 
flight. This oil is re-used exactly as though 
it were new, and, it is stated, the results 
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have proved entirely satisfactory. Notable 
installations have been made for the British 
Air Ministry, the Royal Australian Air Force, 
the Royal Canadian Air Force, the Air Force 
in India, and for colonial and foreign Goy- 
ernments. 


65 J. C. STONE AND CO., LTD., Chis. 
well House, 135, Finsbury Pavement, 
London, E.C.2, specialise in nibbling 
machines for sheet-metal cutting. The 
machine derives its name from the method of 
cutting; it consists of a rapidly moving cir- 
cular punch operating over a circular die. 
This combination punch and die nibbles out 
the design, taking a small bite with each 
stroke of the punch. Thus, the nibbling ma- 
chine leaves a comparatively smooth edge, 
and very little finishing is required where an 
absolutely smooth edge is desired. Nibbling, 
it is stated, does not distort the material, 
set up internal strains, or cause invisible 
fractures, and it leaves no burr. The major- 
ity of the leading aircraft manufacturers use 
these machines. Another J. B. Stone pro 
duct consists of machine belt fasteners 


TURNER’S MOTOR MANUFAC. 

TURING CO., LTD., Wulfruna Works, 
Wolverhampton.—The activities of the 
above firm as regards aircraft work chiefly 
centre on the production of landing legs and 
tail-wheel units. The components are of a 
patented design, and cover a compressed- 
air-type and an oil-and-air type of landing 
leg. Large quantities of these units have 
been in service for some considerable time. 
The company is also developing a complete 
range of pumps for aircraft use, particularly 
vacuum and fuel pumps, though special 
duty pumps are under consideration 


67 THE GLACIER METAL COMPANY, 
Alperton, Middlesex, specialises in the 
production of bearing metals of all types, 
and finished bearings. It is stated that their 
works are the largest in Europe devoted to 
such products. The following are used by, 
and should prove of interest to, airframe 
and engine constructors: bronze-and-steel- 
backed, white-metal-lined bearings for crank- 
shafts and connecting rods; _ steel-backed 
bearings lined with copper-lead alloy for 
especially heavily loaded connecting-rod 
bearings; and all types of bronze bushes for 
use in engines and for control gear. The 
company also supplies semi-finished products 
such as_ chill-cast phosphor-bronze to 
B.E.S.A. Specification 2B.8, and a new 
material, Glacier  precision-finished lead 
bronze 


. A. HUGHES AND CO., LTD.,, 
Abbey House, Baker Street, London, 
N.W.1.—Elektron, the lightest commercial 
alloy, is the registered trade name of a 
wide range of magnesium alloys sold 
throughout the British Empire by |! A. 
Hughes and Co. For sand and die castings, 
and in the wrought form of sheet, tube, 
bar, sections and forgings, Elektron has 
mechanical properties approaching _ the 
normal aluminium alloys, and is about 40 
per cent. lighter. In the aircraft industry 
it is used for engine parts and crankcases 
(castings and forgings), for airscrews (forg- 
ings), for fairings and cowlings (sheet), for 
cabin furniture (tubes), for undercarriages, 
welded petrol and oil tanks, and for landing 
wheels. It is welded as easily as aluminium 
or steel, and gives very high strength, 
efficiency and durability in the welds. The 
fabrication of Elektron alloys is in the hands 
of four licencee companies 


69 LIGHTNING FASTENERS, LTD. 
Kynoch Works, Witton, Birmingham, 
supply “ Lightning "’ zipp fasteners for use 
on aircraft for opening and closing inspec- 
tion vents. Vents may be in one of three 
shapes: made by two zipps either of equal 
length (sav, 4ft.) or one double the length 
of the other, forming a triangular flap; made 
in a circle for which curved fasteners with a 
gin. radius are supplied; or made by one 
Jength of zipp partly curved and partly 
straight giving a really large flap. The 
appropriate type of ‘‘ Lightning’’ zipp is 
No. 4 extra heavyweight on a_ specially 


woven tape. No. 6 heavyweight is used for 


suits, helmets, boot and gauntlets. 
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BIRMINGHAM ALUMINIUM CAST- 
70 ING (1903) CO., LTD., Smethwick, 


Birmingham. — Magnesium alloys have 
secured an increased field of usefulness since 
it has become possible to improve their pro- 
perties by heat treatment. Aluminium 


alloys continue to gain in favour with the 
introduction of improved alloys and more 
perfect technique in the foundry. The 
modern foundry and equipment of the 
Birmid works has recently been extended, 
and the new plant installed includes the 
latest heat-treating plant for both Elektron 
magnesium alloys and for aluminium 
allovs. Their castings are supplied to most 
of the aero engine and aircraft builders. 


] THE MALLOCK-ARMSTRONG EAR 
7 DEFENDER CO., 39, Victoria Street, 
London, S.W.1.—The “ear defenders’ 
manufactured by this firm, and which are 
well-known to aviators, are being used in 
increasing numbers by the aircraft industry. 
Embodying a scientifically designed 
“ sound-filter-drum "’ which permits the un- 
obstructed passage of sounds of reasonable 
amplitude, but absolutely prevents high- 
pressure sound waves from being “ felt" by 
the wearer, these defenders are extremely 
popular with everyone working >on or near 
running aero-engines. 


72 Cc. C. WAKEFIELD AND CO., LTD., 
Wakefield House, London, E.C.2, are 
an all-British firm of specialists in lubrica- 
tion. Their well-known Patent Castrol aero 
engine oils are obtainable in all civilised 
countries, and have established for them- 
selves an enviable reputation. For her 
recent record solo flight from Australia to 
England Miss Jean Batten selected Patent 
Castrol XXL. In March, 1935, the firm 
announced Patent Castrol, of which the ex- 
clusive feature is the presence of oil soluble 
compounds of chromium, Cr (C,,H,,COO,) 
and tin, Sn (C,,H,,COO,). The chromium 
inhibitor protects the cylinder walls against 
chemical corrosion by the products of com- 
bustion, and the tin compound retards the 
oxidation of the oil in use, which would 
otherwise cause sludge formation. To-day 
Patent Castrol XXL or Castrolaero C is 
recommended or approved by all the leading 
aero engine makers and many famous air- 
craft constructors. 


73 SILVERTOWN LUBRICANTS, 
LTD., Minoco Wharf, West Silver- 
town, London, E.16, are makers of Speedo- 
lene and Silvertown P.4 aero engine oils 
Both meet specification D.T.D.109, — the 
former, it is claimed, exceeding the specifi- 
cation by a wider margin than any similar 
lubricant Speedolene is approved by all 
leading aero engine builders; many, if they 
do not use Speedolene also, are users of 
Silvertown P.4. “ Silarctic "’ non-freezing 
oil to Specification D.T.D.44B is another of 
Silvertown products. This is used and ex- 
clusively recosmended by the Bristol Aero- 
plane Co., Ltd., for hydraulic controls 
operating at low temperatures. There is also 
a wide selection of high-grade cutting, 
hardening, grinding and plant oils, rust pre- 
ventives and greases 


74 AIRCRAFT COMPONENTS, LTD., 
\rle Court, Cheltenham, specialise in 
the design and manufacture of both fixed 
and retractable undercarriage and _ tail-wheel 
installations. It is stated that by far the 
greatest number of aircraft constructors in 
this country use Aircraft Components pro- 
ducts. The Dowty internally sprung wheel 
has been fitted to the Hawker Fury, Gloster 
Gladiator, and Westland Lysander, and has 
been supplied to Jugoslavia, Roumania, 
Sweden, Latvia, Lithuania, and Japan. The 
Dowty nutcracker strut, which is a_ self- 
contained retracting unit, can be used for 


undercarriage retraction in any direction 
Automatically operated mechanical locks 
are a feature of this strut. They are 


actuated by the main jack, obviating the 
use of auxiliary mechanism for this purpose 
A large proportion of new aeroplanes pro- 
duced in this country now incorporate the 
nutcracker retracting strut. 


75 \EROPLANE AND MOTOR ALU- 
MINIUM CASTINGS, LTD., Tyburn 


Read, Erdington, Birmingham.—This firm, 
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which is fully approved by the A.I.D., 
specialises in the manufacture of high-class 
aluminium alloy castings. In the sand foun- 
dry large crankcases for in-line aero engines, 
cylinder blocks, cylinder heads, super- 
charger castings, etc., are produced, while 
the die foundry specialises in the production 
or aero cylinder heads, carburettor parts, 
water and fuel pump parts and crankcases 
for radial engines. The plant, which is most 
up to date, includes a scientifically controlled 
heat-treatment shop. The output of air- 
craft castings in aluminium alloy is already 
very large and is growing continuously, and 
a new foundry is being built to meet increas- 
ing requirements. 


7 WILLIAMSON MANUFACTURING 
CO., LTD., Litchfield Gardens, Willes- 
den Green, London, N.W.10, supply the 
majority of the aerial photographic require- 
ments of the Royal Air Force, in addition to 
foreign governments in all parts of the world. 
\ complete range of cameras is produced, 
suitable for survey work of all kinds for 
civil and military purposes, and including 
camera guns for aerial gunnery training and 
hand-held cameras for commercial oblique 
photography and snapshots. The models are 
as follows:—For survey work: Eagle III, 
picture size 5in.X5in., magazine capacity, 
115 exposures; automatic operation. Eagle 
IV, 18X24 cm., 200 exposures, automatic 
operation. Camera guns: G.22 single-picture 
camera for aerial gunnery training; G.42, 
16 mm. cine camera for aerial gunnery train- 
ing Hand-held cameras: Universal, size 
5in.X4in. in films and plates; pistol, for 
ground and air snapshots, 3}in. x 2}in. 


77 STANDARD TELEPHONES AND 
CABLES, LTD., Connaught House, 
Aldwych, London, W.C.2, manufacture radio 
equipment for all classes of machines and 
ground stations. Three aeroplane transmit- 
ters are of 20 watt$ output for working on 
CW/ MCW and telephony. The R.2 opérates 
on 40 to 80 metres, K.4 on 550 to 1,100, and 
the R.g on six spot wavelengths between 
600 and 932 metres. The R.10, which is a 
specially developed fighter equipment com- 
bining extreme lightness with simplicity of 
control, has four crystal-controlled channels 
There are three well-known D/F equipments 
The K.206 forms an auxiliary D/F attach- 
ment to precede any receiver; the R.5, a 
revolving direction finder, is in effect a radio 
compass. The R.g is a small D/F_ receiver 
of great lightness, embodying a homing indi- 
cator. The two ground station direction 
finders are the well-known R.3 and R.4 
Standard-Adcock equipments. Ground sta- 
tion transmitters that have been developed 
for use in aerodromes number eignt models 
The short-wave group includes the R.5 (500 
watts), the R.12 (500), the R.13 (1,090), and 
the R.15 (2.5 kW.). These cover a con- 
tinuous wave range of 15 to 120 metres, with 
provision for six spot wavelengths. Long- 
wave transmitters (50-3,000 metres) are the 
R.1o (1 kW.) and R.it (2 kW.), which may 
also be employed as mobile equipments 
There is also the R.4, which covers wave- 
bands of 40 to 250 and 500 to 1,200 metres 
Associated receivers of outstanding perform- 
ance for mobile work are the R.5 short-wave, 
the R.6 long-wave and the R.7 all-wave re- 
ceivers. A small mobile transmitter that has 
ilso been developed is the R.22 of 20 watts 
(phone) and 7o watts CW. output 


i. F~ SUNLEY AND CO., LTD., Sun- 
ley’ s Island, Great West Road, Brent- 
ford, Middlesex.—Sunley’s offer first-rate ser- 
vice and a perfect organisation for the level- 
ling and extension of civil and military aero- 
dromes. A contract is carried through in 
the quickest possible time by the use of large 
caterpillar tractors and Le Tourneau cquip- 
ment, which are but part of the large fleet 
of over eighty tractors which are always in 
use and which Sunley’s have uvailable tor 
hire. 


79 es MOTOR UNITS, LTD., Oak 
Lane, East Finchley, London, N.2.— 
A tull range of aircraft magnetos suitable for 
4-, &, @, 14- and 18-cylinder engines is being 
manufactured These machines, of the sta 
tionary-winding type, are of extremely light 
weight. The o-, and 1S-cylinder magnetos 


are manufactured under licence from Société 
des Magnetos R.B., and possess a number 
ot special features, including internal auto- 
matic advance and a special cam compen- 
sated for use with articulated connecting rods 
on radial engines The latter feature im 
proves the smooth running considerably 
Also made are magneto couplings of the well 
known Simms vernier type in a large variety 
of sizes, and a magnetic type of fuel gauge 
which can be fitted in any position on the 
tank 


80 ROBERTSON OIL COOLERS, LTD., 
211a, Acton Vale, London, W.3, are 
continuing the manufacture of their light- 
weight oil coolers em podying a patented type 
of solderless tube jointing Coolers are avail 
able for the latest types of high-power 
engines and have been designed to take {ull 
advantage of the newest forms of duct-type 
mountings, providing large cooling surface 
areas In apparatus of compact proportions 
Aluminium is still used for the ccmyonent 
parts of the cooling elements and extensiv« 
use is made of magnesium alloys for covers 
and fairing covers. To prevent the congeal- 
ing of oil under adverse airflow conditions 
coolers are available in which the by-passed 
oil. is circulated round the cooler, and other 
models have been developed incorporating 
airflow control automatically controlled by 
the resistance to oilflow in the cooting ele- 
ments. 


81 THE RENOLD AND COVENTRY 
CHAIN CO., LTD., Manchester.— 
Renold precision roller chain provides an 
accurate means of transmitting motion suit- 
able for a wide field of application. Its 
adaptability, lightness and strength hive led 
to its adoption for all forms of flying controls 
such as ailerons, elevators and tail-ivim ming 
gear, while it has even been employed in the 
construction of automatic pilots. Non-flying 
control applications are on the throttle, alti- 
tude and magneto controls and iu the opera- 
tion of fuel taps, etc. Renold chain also 
affords a_ strong, reliable mechanism for 
movable seats, retractable gun mountings 
and undercarriages, bombing platforms and 
simliar applications. For use on seaplanes 
standard sizes of chain can be made from 
Stainless steel or plated to resist corrosion. 


82 THE LIGHT PRODUCTION CO, 
LTD., 60-66, Rochester Row, London, 
S.W.1.—This firm's “ Aerolite "’ pistons are 
die-cast in various alloys, incorporating the 
characteristic feature of controlled expansion 
by heat distribution and special skirt form to 
accommodate the expansion, thus giving 
practically a constant clearance at all work 
ing temperatures. Then there are “‘ Cygnet “ 
rings, made from centrifugally die-cast iron 
(to various specifications, including Air Minis- 
try 4.K.6) and other alloys, particularly alloy 
irons of nickel and chromium. Thermocrom 
(D.T.D.233), developed and patented by the 
company, is also used. This is an alloy iron 
of chromium and molybdenum, the chief 
characteristics of which are high physicai 
strength and ability to retain radial pressure 
at elevated temperatures, with a good re- 
covery value. The rings are stressed by a 
patent process of progressive internal ham- 
mering or by the heat-forming process, de- 
signed to give uniform radial pressure. 
Thirdly, there is the R. and G. fluid measure, 
a direct-reading magnetic gauge for service 
ind storage tank contents 


83 Cc. H. JOHNSON AND SONS, LTD., 
Smedley Road, Manchester, 8.—lor 
aerodrome runway construction a new 
* vibrating road surfacer"’ has been intro- 
duced by this company. Driven by a } h.p 
electric motor or a 1} h.p. petrol engine, its 
vibratory action (3,000 pulsations per minute) 
leaves a smooth, clean surface, requiring no 
further finishing. Other Johnson machines 
are pre-cast-concrete vibrating tables and 
generators, with variable “‘ micro’ vibration 
and the Johnson balanced power rammer, 
an extremely useful machine for both heavy 
ind light ramming 


BENDIX, LTD., Tyseley, Birming- 
ham, produce a wide range of their 
well-known aircraft brakes m sizes s from 3}in 
to 24in. diameter and suitable for mech vnical, 
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pneumatic or hydraulic operation. The all- 
metal construction removes any cenger of 
over-heated tyres, and the combined wedge 
and servo shoe operation reduces tuid move- 
ment and air consumption to a minimum. 
Ground steering has been specia'ly studied. 
The Bendix differential control unit and 
thumb-operated control lever has a_ three- 
phase operation allowing free rudder move- 
ment in flight, progressive braking for land- 
ing and light brake applications for ground 
steering. As adjuncts to their mechanically 
operated brakes, which are so popular among 
light aircraft constructors, they supply 
mechanical differential units and telescopic 
brake controls which are light «nd easily 
mounted. The De Havilland Alp.tioss fits 
Bendix pneumatic brakes. 
85 SMITH’S AIRCRAFT INSTRU- 
MENTS, Cricklewood Works, London, 
N.W.2.—Among the multitude of Smith air- 
craft accessories may be mentioned the fol- 
lowing: Automatic Pilot MK. I1A., the use 
of which has rapidly extended, particularly 
on the Continent. Amongst the machines to 
be fitted with these automatic controls were 
the successful team of Savoia Marchetti S.79s 
in the Istres-Damascus-Paris air race. The 
high precision of these controls is, incident- 
ally, admirably suited for photographic sur- 
vey work. Electrical Fuel Contents 
Gauge: Now almost inevitable equipment on 
most aircraft, particularly Service types 
Electrical Flap Position Indicator \ 
development of the fuel gauge and operated 
on the same principle. Frazer-Nash Safety- 
enclosed Wing-tip Flare Bracket, operated 
on a simple principle. It is fitted to Royal 
Air Force machines and has recenily been 
supplied for fitment to machines for Bel- 
gium, Denmark, Holland, Latvia, Lithuania 
and Sweden. Petroflex Tubing: A recent 
development is the X.H.P. (high-pressure) 
tubing, Air Ministry approved and specially 
developed to deal with hydraulic control 
operation, though also applied to other forms 
of mechanism Unions for this X.H.P. 
tubing have been designed for working condi 
tions involving test pressures of 1,000 Ib. /sq 
in. Husun Compasses: An increasing demand 
is shown for these compasses, particularly 
the Mark ILIA, P.6 and P.4 types. A develop- 
ment of the P.4, known as the P.4L., incor- 
porates a form of controlled illumination 
enabling the pilot to avoid any disturbing 
contrast between the light value of the hori- 
zon and the compass illumination Husun 
Navigation Instruments: An important 
development is the Mark VIII-AV_ bubble 
sextant with averaging device, which auto- 
matically works out the average of six suc- 
cessive observations of any celestial object 
The Dalton navigational compiter, Mark 
VLU, is another navigation instrument with 
operation as efficient as it is simple. Stan- 
dard Radio: Smith's Aircraft Instruments 
are sole distributors in Great Britain for this 
equipment, which is described in paragraph 
77 
86 HALILA, LTD., Bush ilouse, Londen, 
W.C.2, and Slough, own and work 
patents controlling the JIC process for mak- 
ing laminated wood which is scientifically 
impregnated and highly surface polished, 
and the adhesion of which is of the highest 
order. This material, known as Jicwood, is 
being developed on various lines, e.g.: (1) A 
waterproof impregnated ply for stressed and 
unstressed coverings carrying a high finish; 
(2) laminated material for struts, spars, ribs, 
etc.; (3) compressed blanks for airscrews made 
with differential density during manufacture; 
(4) a composite material, consisting of Jic- 
wood and a stabiliser. This last brings out 
t» the fullest extent the physical properties 
of the ply, and produces a very tight but 
extremely strong unit Halila also own 
patents on double curvature which can be 
utilised in the Jicwood product as well as 
in the composite material, which is JIC ply 
backed with Onazote, a non-hygro-copic ex- 
panded rubber. 


87 CELLON, LTD., Kingston-on-Thames 
—In addition to their well-known range 
of dopes, matt protective coverings, internal 
and external finishes, etc., Cellon have 
several new approved Air Ministry materials, 
including “ Cerric ’’ cellulose adhesives (for 
applying fabric or rubber to any surfaces) 
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Touching-up with a ‘‘ Volspray ”’ 
portable spray painting outfit—Kurt 
Erlach, Ltd. (para. 94). 


and “ Cerric ’’ jointing compounds (these are 
supplied in metal tubes to assist in speed of 
application and prevent wastage due to ex- 
posure); ‘‘ Cerrux’’ chromated undercoats 
and temporary protectives; ‘‘ Cerrux "’ pro- 
tective, supplied in blue fint, for temporary 
protection of corrodible metals, particularly 
light alloys, during storage or assembly. Then 
there is “ Cerric’’ dopeproof tape, giving 
protection from the solvent action of dope 
on metal components treated with pictective 
materials to D.T.D.26 and 62A, and elimi- 
nating the necessity for the use cf white 
dope-resisting paint Finally, Cellon have 
patented a new process for covering rivets 
by means of metal strip secured by aunti- 
corrosive thermo-setting adhesive 


88 AVERY EQUIPMENT, LTD., 104, 
The Green, Twickenham, Middlesex.— 
Avery wheels and brakes are of remarkably 
low weight. This reduction is made possible 
by the novel type of brake, which permits 
a better design of wheel. The Avery brake 
works like a clutch, by axial instead of by 
radial pressure. There is 10 brike drum, 
therefore there is no heavy overhung part of 
the rim. The brake is totally encksed and 
water cannot get on to the Ferodo surfaces. 
The non-priming coupling produced by this 
company consists essentially of two non- 
return valves back to back. Oil is not lost 
when the coupling is unscrewed, and air can- 
not get in when it is screwed up again 


&9 THE PYRENE CO., LTD., Great 
West Road, Brentford, Middlesex.— 
This extensive range of specialised fire pro- 
tection equipment includes several distinct 
classes of apparatus for dealing with aero- 
plane and aerodrome fires. The “ I’yrene’ 
extinguisher, known by all car owners, is 
also valuable in dealing with fires involving 
aero engines, starter motors and electrical 
plant. The special liquid used is a non-con- 
ductor of electricity. The Pyrene Company 
manufacture foam and CO, apparatus for 
dealing with fire risks of almost unlimited 
extent. Foam—the most potent extinguish- 
ing agent for highly inflammable liquids and 
substances—is most effectively applied by 
means of the ‘“‘ Pyrene ’’ foam-making branch 
pipe 


90) JAMES H. RANDALL AND SON, 
LTD., Green Street Works, Padding- 
ton, London, W.2, supplied pipes of some 
kind for an aeroplane of some’ sort as long 
ago as 1907. In 1909 copper bends were sup- 
plied for aeroplanes, and in 1910 work was 
undertaken in connection with the construc- 
tion of Mr. E. T. Willow’s Cardiff airship 
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During 1913-14 this firm worked on Maurice 
and Henry Farman aeroplanes and made 
panels for Grahame White. Subsequently 
much aircraft war work was done James 
H. Randall and Son to-day are on the A.L.D. 
list and have fulfilled numerous sub-con- 
tracts for the leading aircraft builders. For 
all light metal parts, wings, radiators, tubes 
and fittings of various kinds they sie well 
equipped and well acquainted with the re- 
quirements of the industry. 


Q1 AUTOMOTIVE PRODUCTS CO, 
LTD., Tachbrook Road, Leamington 
Spa.—A full range of Lockheed hydraulic 
controls comprises complete retractable 
undercarriage and tail-wheel units, flap and 
bomb door controls, wing-bolt equipment for 
folding-wing machines, a group system for 
operating secondary units such as trimming 
tabs, landing lights, throttle controls, etc., 
and a constant-speed airscrew contre]. The 
last-named has been particulariy developed 
for use with the De Havilland and +i 
types of constant-speed airscrews. Loc} 
products also include the “ Airdraulic 
shock-absorber strut. This strut is simple 
and light in design and combines air-cushion- 
ing with hydraulic damping. A new develop- 
ment is the incorporation of the axial roller 
bearing 


Q? PHE KORECT DEPTH GAUGE CO.,, 
—s 


LTD., Parliament Mansions, Victoria 
Street, London, S.W.1, specialise in instru- 
ments of the metallic-membrane type, such 
as air-speed indicators, pressure gauges, 
transmitter gauges, etc., and have recently 
put on the market a continuous-reading 
depth gauge known as the Nutsford Mk 
VIUL \ssociated with them is the Self 
Priming Pump and Engineering Co., Ltd., 
who specialise in fuel pumps of the fabric 
diaphragm type i 





Their products include a 
double-diaphragm pump giving delivery up 
to 240 gallons per hour hragm 


uur, a single-diaph 
pump giving delivery up to 70 gallons per 


hour, and an emergency hand-opereted dia- 
phragm pump giving up to 45 zallons per 
hour. They also make a petrol reducer 
valve which allows the fuel pump working 


in conjunction with it to give a pressure of 
6-7 Ib. /sq. in. on one side of the valve and 
only 2-2) Ib., sq. in. on the carburettor side 


93 B.B. CHEMICAL CO., LTD., Ulvers- 
croft Works, Leicester.—Bostik ad- 


hesives are a series of waterproof 
preparations which are resilient and do not 
dry up or become powdery They make 
possible the cohesion of materials which can- 
not otherwise be joined by adhesive 


methods. No. 292 Bostik universal cement 
is used for glazing. It provides a water] 
seal between glass and metal and glass and 
rubber, and keeps aircraft windows water- 
tight in the worst weather. No. 292C Bostik 
universal cement and 325 Bostik white 
cement are used for attaching fabric over- 
lays and underlays to metal and for attach- 
ing rubber to metal. Here, again, they are 
claimed to provide an absolutely waterproot 
seal. No. 103 Bostik cement is petrol-prooi 





4 KURT ERLACH, LTD., Cray Road, 
Sidcup, Kent.—The “ Volspray” 
1A/2 is a portable spray-painting equip- 
ment operated by 4-h.p. electric motor. The 
unit is very compact and only weighs 30 lb 
complete The gun efficiently sprays all 
dopes, paints and varnishes and has, it 1s 
claimed, the unique feature of eliminating 
paint fog. Manufacturers with multi-gun 
high-pressure plants install ‘‘ Volsprays ”’ for 
use in the various shops and hangars which 
are not equipped with air lines, also for use 
at times when the compressor is not rup- 


ning. Airline operators, clubs and private 
owners use “‘ Volsprays’"’ for their C. of A 
overhauls and repaints The equipment is 


British made 


95 THE GENERAL FIRE APPLIANCE 
COMPANY, LTD., 11, Queen 
Victoria Street, London, E.C.4.—As_ special- 
ists in crash equipment, the company sup- 
plies complete tenders equipped in acc« 
ance with the Air Ministry's specifications 
for the various classifications of civil aero- 
dromes. They also supply all the necessary 
equipment individually. Included in this 1s 
their pat nte@ 30-gallon “‘ Bromylene ” fire- 
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froth type B extinguisher. This appliance 
is very much more than an ordinary foam 
extinguisher. The prime function of crash 
equipment is to rescue the people involved in 
a crash fire. The ‘‘ Bromylene ’’ extinguisher 
has been designed to do this; in addition to 
extinguishing the flames, it acts as a cooling 
agent instantaneously, the temperature be- 
ing just above freezing-point. These appli- 
ances, it is claimed, are used on every 
Service aerodrome throughout the world. 


06 \LDIS BROTHERS, Sarehole Road, 
Sparkhill, Birmingham.—One of the 
most famous optical munitions that achieved 
such success in the war that it was adopted 
by all the Allied fleets, as well as by the 
then Royal Flying Corps, is the Aldis day- 
light signalling lamp. This is fitted with an 
optical sight of specially short and compact 
design. An important Empire development, 
namely, aerial photographic survey, caused 
Aldis Brothers to produce their camera aim- 
ing and navigating sight. This is used for 
controlling the flight of aeroplanes in pre- 
determined parallel straight lines over the 
ground below. Another invention of the 
firm (again originally a war-time one which 
helped towards establishing Britain's aerial 
supremacy) is the sight known as the Aldis 
unit sight, used for the aiming of fixed 
mac hine guns on aircraft 


Q7 LLOYDS AND CO., LTD., Pennsyl- 
vania Works, Letchworth, have been 
supplying mowing machinery for the last 
sixty years and claim to have been pioneers 
in the manufacture of gang mowers in this 
country They have closely followed re- 
quirements for aerodrome grass-cutting and 
have evolved a machine which will satisfac- 
torily deal with the problem. Unlike the 
cutting of fairways on golf courses, for 
which gang mowers were originally designed, 
the strenuous nature of aerodrome cutting, 
where the grass is of a rougher and coarser 
texture, longer and frequently matted, calls 
for a machine of much more robust con- 
struction Lloyds’ latest gang mower for 
aerodromes is of this type. 


908 F. H. OCKENFELS, Slough, Bucks. 

This firm specialises in various 
types of machine tools, prominent among 
which is a range of circular saws for dealing 
with sections in brass, aluminium, and steel. 
Various models are made, with a range of 
speeds of up to six. Another speciality con- 
sists of band-type grinding machines, which 
display many ingenious features, including 
the fact that the grinding band can be ele- 
vated to any desired position to deal with 
the work in hand 


99 R. J. COLEY AND SON (HOUNS.- 
LOW), LTD., Jubilee Works, Houns- 
low, Middlesex.—As will be recollected from 
an article in Flight of November 11, R. J 
Coley is concerned with the collection and 
disposal of scrap metal of all kinds arising 
from the aircraft industry, and the Hounslow 
and Bristol works are equipped to deal with 
everything from complete airframes and en 
gines downwards [The company has rfe- 
cently been formed into a limited liability 
one; the change is purely domestic and will 
not affect business operations, Mr. R. J 
Coley continuing as managing director 


100 LEWIS SPRING CO., LTD., 

Resilient Works, Redditch.—Con- 

tractors to the Air Ministry, this firm pro- 

duces coil springs and spring pressings of 

high quality, finished to a fine degree of 
IT 


Act cy 
101 } B. CARR, LTD., Tettenhall, 
Stafis.—Ali phases of aerodrome pre- 
paration, from the choice of sites to final 
levelling and seeding, are carried out by this 
firm Among recent contracts is one for 
AS.T., Ltd., at Ansty, which involved 
drastic clearance of trees and filling of ponds 
and ditches; the preparation of Leicester 
Municipal Airport, including layout of roads 
and sewerage systems; and the preparation 
of Gloucester and Cheltenham Joint Airport. 
An outstanding aspect of the firm's activities 
is the mole drainage system. 


102 LONDON PLYWOOD AND TIM- 
“«« BER CO., LTD., 384, Old Street, 
London, E.C.1.—Among this firm's products 
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Short-wave radio equipment for fighter aircraft, with remote control, by Standard 
Telephones and Cables, Ltd. (para. 77). 


for the aircraft industry is high-grade silver 
spruce. This wood was supplied to Essex 
Aero, Ltd., for the reconstruccim of the 
D.H. Comet which broke the England-Cape- 
England record. 


10 B. O. MORRIS, A.M.1.Mech.E., 

Tythe Barn Lane, Shirley, Birming- 
ham.— The “ Morrisflex "’ machine is an item 
of works equipment which deals with all 
such jobs as polishing, buffing, drilling, grind- 
ing and rotary filling, and it is particularly 
useful in the cleaning-up of castings of alu 
minium and other alloys. One of the most 
popular installations of the “ Morrisfiex 
machine is by overhead suspension. In this 
form the machine is ready for .nstan. use, 
but is conveniently out of the way wren not 
required. Other forms are bench niachines 
and machines with floor mountings with or 
without pedestals. The drive to the “ busi- 
ness end” is taken from an elecivic motor 
through a flexible shaft to a hand-piece which 
has ball bearings. A variety of tools 1s avail- 
able. 


104 THE WALTER KIDDE CO., LTD., 
Lux Works, Belvue Road, Northolt, 
Middlesex, are specialists in the use of carbon 
dioxide for fire extinguishing, flotation gear 
and other purposes Their “ Lux” fire- 
extinguishing equipment has been adopted 
by the aviation industry generally, and by 
the Royal Air Force, for crash tender work, 
and their automatic flotation gear is the stan- 
dard equipment of the Royal Air Force 
American airline operators have adopted the 
“Lux ” system for protection against fire on 
their aircraft, and the K.L.M. Douglas 
machines are all protected with this equip- 
nent 


10 EDGAR ALLEN AND CO., LTD., 

Imperial Steel Works, Sheffield, 9, 
manufacture alloy constructional steels to a 
wide range of specifications, including those 
of the Air Ministry. They include such steels 
as nickel-chrome, valve, spring, case-harden 
ing, 40-ton, chrome-vanadium, gear and 
crank- and propeller-shaft steels, etc. In the 
Allen foundry are manufactured, from Im 
perial manganese steel, aeroplane tail-skid 
shoe castings. Weight being an important 
factor, the thickness of these castings must 
be reduced to a minimum, and to obtain the 
thin sections required, specially constructed 
patterns are necessary. In another direction 
magnets are made in large quantities in a 
special department from a wide range of 
steels and alloys. In the construction of 
seaplane and other aircraft, stainless steels 
are being increasingly used, and here, again, 
the Edgar Allen Imperial S80 and other 
stainless steels are available. Finally, on the 
production side there is a wide range of high 
speed steel and other cutting steels, together 
with die-casting steel, files, etc 


1 CONSTANT-SPEED AIRSCREWS, 

LTD., Wharf Road, Warwick.—This 
firm is at present engaged on the develop- 
ment of a constant-speed airscrew with a 
number of ingenious features, but no details 


may be disclosed at the moment In the 
meantime their V.D.M. spinner for variable- 
pitch airscrews may be mentioned: This is a 
neat and ingenious article of simple, light 
and robust construction. Though preserv- 
ing periect aerodynamic shape and being 
firmly and accurately secured, it is instantly 
detachable, by a single movement of a de- 
taching key 


107 PE HAVILLAND AIRCRAFT CO., 
LTD., Hatfield, Herts —The D.H 
controllable-pitch airscrew, it is stated, was 
first flown seven years ago, was introduced 
commercially four years ago, is in general 
use on practically all the principal air lines 
of the world, and has been approved in 
several public transport installations for a 
life of 4,000 hours Ihe makers emphasise 
the argument of safety and efficacney result 
ing from the inherent simplicity of the 
hydraulic principle, which enables the few 
working parts tou be made exceedingly robust, 
while preserving a compact assembly They 
are also proud of the fact that their auir- 
screw factory is believed to be the largest 
c.p. airscrew-producing centre in the world 
Including the new 6,000-size airscrew their 
range of six madels covers the cntire series 
of engine sizes from about 100 h.p. up to 
the largest engines in the world—some 
1,700 h.p 


10 JAMES GIBBONS, LTD., Wolver 
hampton.—The growing popularity 
4 the bicycle as a means of transport among 
workpeople gives rise to a problem which 
manufacturers and all large employers of 
labour have to consider—that of storage 
Chis problem can be simply and effectively 
solved by the installation of steel cycle rac cs, 
which are as compact as they are tidy. These 
racks can be obtained in different designs 
suitable for varying requirements from James 
Gibbons, Ltd 


109 JOHN HALL AND SONS (1 
rOL AND LONDON), L 
Broadmead, Bristol 1, and 1-5, King’s Road, 
St. Pancras, London, N.W.1, are in a posi 


tion to supply protective coverings of all 
kinds and types, not only for use on air 
craft, but also tor the repainting of factories 
hangars, airports, etc. Special research work 
has been carried out towards the production 
of high-gloss finishes on civil ircraft and 
these are now available for use on fabric 
wood or metal. Special attention has also 
been paid to the production of hght protec 
tive finishe und doy suitable for use on 





ultra-light ircrait 


110 MECHANISM, LTD., Ga, George 
Street, Crovdon, Surrey For some 


years past this firm has been steadily con 





solidating its position as manulacturers of 
high-grade instruments. Its tricoloured navi 
gation lamps are known the world over 
under the name of “ Demec Another of 
its products in the shape of a pre-set land 
ing light of very light construction is also 
well known, and it has supplied large num- 








ee 
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bers of fuel pressure gauges and very sen- 
sitive adjustable precision spirit levels. Mer- 
cury coluinns, vibration tables and other 
test plant, as well as experimental instru- 
ments and apparatus, are continually being 
manufactured. One of the most important 
but least known of the activities of the firm 
should also be mentioned. For a number 
of years the design and construction of gyro- 
scopic instruments has been Concentrated 
upon, and an artificial horizon, together with 
various types of directional gyroscopes and 
pitch azimuth indicators have been pro- 
duced; the manufacturing rights are vested 
in Smiths Aircraft Instruments 


111 THE MOLLART ENGINEERING 
CO., LTD., Kingston By-Pass, 
Surbiton, Surrey, are supplying their patent 
universal ball joints to the aircraft industry, 
and the demand has necessitated the instal- 
lation of further plant. It is stated that 
they are being used on most types of air- 
craft, both military and civil, and also in 
engines. rhis joint is the invention and 
product of a firm who, it is claimed, have 
established themselves as one of the leading 
precision engineering companies, and they 
have an approved Air Ministry gauge-test 
house. They are fully employed on the 
manufacture and supply of all types. of 
gauges for the majority of aircraft manu- 
facturers, and they have recently doubled 
their screw-gauge grinding and checking 
equipment to cope with increased aircraft 
demand. They also undertake the design 
and manufacture of tooling equipment 


Sa SIMMONDS AEROCESSORIES, 
LTD., Great West Road, Brent- 
ford, London, manufacturers of the  well- 
known Simmonds Elastic Stop Nut, have re- 
cently produced a new series of nuts of the 
floating type. The nuts are held in strip 
material or cages and, due to their particu- 
lar construction, satisfy all the demands of 
interchangeability, a most important advan- 

, tage in these days of mass production. The 
Simmonds-Corsey push-pull control is an 
efhcient and reliable method of operating all 
types of flying and subsidiary controls of 
aircraft and is standardised by over sixty 
aircraft manufacturers. Simmonds-Goudime 
navigational instruments include the well- 
known three- and four-vector course calcu- 
lators, and a new height and air-speed com- 
puter for isothermal and LC.A.N. alti- 
meters. Other products of this company 
are: Self-aligning bushes, cowling clips, 
jointing compounds and ‘‘ Wondegrip "’ non- 
slip aircraft flooring. 

Friern 


113 | SPECIALLOID,  LTD., 
Park, North Finchley, London, 


N.12, as metallurgists producing sound cast- 
ings with a complete range of proprietary 
(and also Specialloid) registered alloys are, 
it is stated, supplying thousands of pistons 
annually in the aero-engine field. Special 
loid pistons are made in the respective de- 
signs of the engine manufacturers and the 
alloys are made from virgin metals. The 
pistons are cast under the most careful 
supervision in the Specialloid foundry, after- 
wards being machined on the most modern 
plant to extremely accurate limits. 


114 MOSS BROS. AND CO., LTD., 
Covent Garden, London, W.C.2.— 
A black leather flying suit should be of par- 
ticular interest to the owner-pilot who is 
also inclined towards overhaul work, because 
grease stains do not show. A zipp front 
and legs make it easy to put on and take 
off. Meyrowitz Luxor goggles No. 5 are 
extremely practical The rubber eye-pads 
exclude all draughts and, whilst fitting 
closely to the eyes, do not hamper the vision. 
There is an adjustable bridge to fit the nose, 


and a narrow lens that is unbreakable \ 
small stock of second-hand R.A.F. leather 
coats is available at modest prices 


11 BRITISH MARINE AIRCRAFT, 

LTD., Hamble, Hants.—With that 
well-known aircraft designer, Mr. H. P. Fol- 
land, as managing and technical director, and 
with a big, modern and well-equipped fac- 
tory, the firm is capable of tackling any 
class of aircraft constructional work. Large 
orders are in hand. 


FLIGHT. 


11 COOKE, TROUGHTON AND 

SIMMS, LTD., Buckingham Works, 
York, manufactures instruments for the pro- 
duction side of the aircraft industry, and 
more particularly for the research and in- 
spection branches. The best known of these 
instruments is probably the Vickers projec- 
tion microscope, which has been supplied to 
many leading firms in the aircraft industry 
in this country and abroad. This instrument 
was’ produced in response to a demand for 
a photo-micrographic apparatus of sturdy 
construction, with a wide range of magnifica- 
tion, and one that is easy and rapid to 
handle. The Vickers contour projector falls 
into a somewhat different category to the 
projection microscope, inasmuch as its func- 
tion is the accurate gauging of tools or 
manufactured parts. It can be used for many 
checking operations which are difficult, if 
not impossible, to carry out by the more 
usual methods of workshop measurement. 
One of its most important functions is to 
maintain a check upon the wear of tools 
such as taps, etc. Special accessories such 
as thread-measuring templates, a photo- 
graphic screen and an episcopic projection 
attachment can be supplied. Lastly, the 
C.T. and S. Optical Comparator is an instru- 
ment for the rapid checking of parts pro- 
duced in quantities It does not require an 
expert operator. 


11 BRITISH LANDING GEARS, LTD., 

611, Salisbury House, London Wall, 
London, E.C.2.—The_ B.L.C landing. gear 
has been evolved for the purpose of sim- 
plifying the process of landing by dispensing 
with the final hold-off. A machine equipped 
with this gear can be wheel-landed without 
bouncing The principle of the design is 
that where would normally be the tail wheel 
is substituted an oil- and air-damped leg 
with a steerable wheel rhis leg is so de- 
signed that it prevents the tail dropping 
when the front wheels hit the ground—this, 
irrespective of the speed at which the ma- 
chine may be brought in to land. There- 
fore, incidence is not given to the wings, as 
it would be the ordinary way, and ballooning 
cannot take place. The leg also makes it 
easier to get the tail up for the take-off, 
which allows the front wheels to be put well 
forward of the centre of gravity. 


11 BIRMABRIGHT, LTD., Dartmouth 

Road Smethwick, Birmingham.— 

‘ Birmabright ” is an aluminium-magnesium 
alloy that is being used in_§increas- 
ing quantities for aircraft construction 
by reason of its attractive properties. 
Its chief features are its exceptional 
resistance to corrosion, especially by 
sea-water, good mechanical strength and 
light weight. Its strength is not quite equal 
to that of some of the heat-treatable alloys, 
but it gives very good fatigue resistance 
figures, and is mainly used for constructions 
that are not highly stressed, such as cowl- 
ings, fairings, seat framing, gun turrets, etc 
It is available in the cast and all wrought 
forms, such as sheets, sections, tubes, wire, 
rivets, screws, etc., and advantage can there- 
fore be taken of complete constructions in 
the same alloy. 


11 ARROW AIRCRAFT, LTD., The 

\erodrome, Yeadon, Yorks.—This 
concern has expanded and now carries on 
its activities in its recently erected factory 
buildings at Yeadon aerodrome, near Leeds 
and Bradford. The works are furnished with 
a wide range of high-class machine tools and 
equipment, and there is a design and inspec- 
tion staff The technical and practical 
capabilities embrace the design and manu- 
facture of a wide variety of light, accurate 
engineering products such as airframes and 
all-metal aircraft components, aircraft and 
other armament equipment, machined fit- 
tings in all approved and commercial specifi- 
cations, plate fittings and assemblies, press 
work, sheet metal and tinsmiths’ articles in 
steel and light alloys. Welding is also exe- 
cuted. The company (who are approved 
suppliers to the Air Ministry and War 
Office) designs and makes its own jig and 
tool equipment for the efficient quantity pro- 
duction of these classes of work. 
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12 COLAS PRODUCTS, LTD., Norman 

House, Strand, W.C.2, have devoted 
considerable research to problems connected 
with the economical construction of different 
types of surfacings to meet every need likely 
to be encountered in and around aerodromes. 
Suitable specifications have been developed 
whereby their well-known Colas emulsions 
may be used with complete success for the 
construction, at low cost, of runways, aprons, 
hangar floors, car parks, etc. Perhaps the 
most interesting of their methods is the use 
of the stable emulsion ‘* Terolas,’’ by which 
means the natural surface material of the 
aerodrome may be stabilised to form a hard: 
wearing waterproof surface for the landing 
and taking off of aircraft. 


12 LOU IS BAMBERGER AND SONS, 
8, Finsbury Square, London, 
C.2, dake that they are the largest im- 
ee of aircraft-quality silver spruce in 
the United Kingdom. Ample stocks are held 
in London for immediate delivery in various 
grades and sizes for all types of aircraft con- 
struction, from all-wood to composite wood- 
and-metal. Large stocks of aircraft-quality 
mahogany and birch for airscrews are also 
maintained. 


12 CLARKE, CHAPMAN AND CO, 

LTD., Gateshead, Co Durham, 
manufacture aerodrome and airway lighting 
equipment such as beacons, boundary and 
obstruction lights, illuminated wind tees, 
aerodrome floodlights, ceiling projectors, wind 
velocity indicators and strip-type landing 
lights. In addition, they produce all classes 
of searchlights and low- and high-intensity 
projector lamps of the semi-automatic and 
fully-automatic type, the latter embodying 
their patent light control. They also pro- 
duce all classes of generating sets, switch- 
boards, motors and control equipment. This 
firm has recently marketed a special stand- 
by generating equipment which can be 
arranged for automatic starting, either by 
light-sensitive devices, automatic control de- 
vice or by failure of a main supply. This 
set can be run for long periods unattended. 


123 J. V. RUSHTON (WOLVERHAMP- 
PON), LTD., Old Mill Street, Wol- 
verhampton.—This firm, which also has 
establishments in London and Birmingham, 
specialises in the anodic treatment of air- 
craft parts. Two of the directors, Mr i 
Rushton and Mr. B. Wortman, have the ad- 
vantage of many years’ association with the 
anodising industry Their factories, all on 
Air Ministry lists and situated in three indus- 
trial centres, are well equipped for the Ben- 
gough-Stuart and various sulphuric processes. 
They also undertake cadmium plating and 
chromating. The Air Ministry has recently 
approved a new black finish which they pro- 





duce This is especially applicable to 
throttle controls or similar articles where a 
decorative finish is an advantage 


124 ROTAX, LTD., Willesden Junction, 
London, N.W.10 As is well known, 
Rotax, Ltd., are in a position to provide 
complete electrical and ignition apparatus for 
modern military and civil aircraft Many 
direct-cranking and inertia starters of the 
Rotax-Eclipse range are being produced, and 
two new models of the direct-cranking type 
have recently been introduced, both incor- 
porating hand-turning gear. These have been 
adopted for new types of Armstrong Siddeley 
engines The new Rotax-Watford double- 
contact breaker magnetos are being used on 


Pegasus and Mercury engines, the civil 
Pegasus XC engines of Imperial Airways 
Empire boats being thus fitted. A rotating- 


magnet magneto, employing the new Alnico 
alloy, is used on the Pobjoy Niagara engine. 


New “ lines "’ include improved Harley land- 
ing lamps {a shallow Sin. fully retractable 
model of which is particularly suitable for 


wings of thin section vacuum pumps for 
operation of blind-flying instrument nd 
complete de-icer installations. 


125 PLASTILUME PRODUCTS, Humes 
‘ Avenue, Hanwell, London, W.7.— 
Where cellulose acetate or resin, such as 
I.C.I. “‘ Perspex,” are utilised ‘in the aircraft 
industry either in moulded or cut form, this 
firm is in an excellent position to supply all 
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requirements as they have sponsored most 
of the experime ntal work entailed in this 
direction They are now producing con 
siderable quantities of windscreens, gun tur 


and navigation lights, etc., for 
ifacturers. They also specialis« 
in the supply of flat sheets cut and machined 
to customers’ requirements. A considerabl 
business is being done in the patented design 
of window which obviates the rippling effect 
where cellulose acetate is used in a large 
unsupporte 1 expanse. The research depart- 
ment is always at the disposal of manu- 
facturers desirous of information relating to 
the use of this type of material 


rets, landing 
aircraft mant 


PLUGS, LTD., 


% LODGE PLUGS, L 
1 The increasing use of 


Rugby.- 
ultra-short- 


wave radio in aircraft necessitates the com- 
plete screening of the ignition system, and it 
is necessary that the plugs shall be easy to 
remove from, and to replace in, the engine. 


Lodge radio-screened plugs are so designed 
to make this possible. The Lodge radio- 
screened plug, first to be made in England 
with the screen forming an integral part of 
the plug itself, if scientifically designed and 
is claimed to be completely opaque to elec- 
trical radiation. The materials used make 
the plug suitable for all aircraft, including 
seaplanes, the plug and cable fittings being 
rain- and spray-proof and resistant to the 
action of salt atmosphere. Alternative cable 
fittings can be supplied, e.g., for conduit-type 
screening harness or for metal-braided cable. 
Types are available for all aero engines and 
are made in 12 mm., 14 mm. and 18 mm. 
threads. 


127 THE LISSON AIRCRAFT 
PRECISION ENGINEERING CO., 
LTD., Priory Works, Belsize Road, London, 
N.W.6, is now in full production on the 
manufacture of A.G.S. parts (e.g., bolts, nuts, 
washers, pins, etc.) in mild steel, high-tensile 
steel, stainless steel and light alloy. Bat- 
teries of automatic machines have been in- 
stalled and the Lisson Company is now able 
to supply aircraft constructors with their 
requirements of A.G.S. parts. Stainless steel 
details are a speciality. The company has 
been in operation for less than a year, but 
rapid expansion may soon necessitate larger 
premises. 


AND 


12 D. LEWIS, LTD., 124, Great Port- 

land Street, London, W.1.—Among 
the extensive range of aviation clothing 
marketed by these specialists, their combina- 
tion flying suit may be singled out for special 
mention. Every detail making for extra 
comfort has been carefully studied. A heavy- 
duty Zipp front, backed by a waterproof flap, 


extends from the right thigh to the tip of 
the collar; this not only makes it very easy 
to get into or out of the suit, but also 


extends the very deep collar up to the nose. 
The back belt is fully adjustable, while the 
two Zipp breast pockets and flap shin pockets 
are very deep and easy of access. With an 
exterior cover of fine quality heavy proofed 
gaberdine, this suit is lined with warm super 
wool fleece. Apart from this garment, almost 
every imaginable kind of flying suit, helmet, 
gloves, boots and goggles is sold by D. Lewis 


12 LTD., 109, Kingsway, London, 
W.C.2.—This company is the sales organisa- 
tion for the plywoods manufactured by 
Saunders-Roe, Ltd., whose plywood factory 
at Whippingham, Isle of Wight, known as 


LAMINATED WOOD PRODUCTS, 





Folley Works, produces the well-known 

Saro”’ aircraft ply, employing synthetic 
resin film glue. It is used extensively 
throughout the aircraft industry for fuselage 
sides, wing covering, leading edges, spar 
webs, etc. It is manufactured in thicknesses 
of 0.5 mm. and upwards in three-ply, and 
0.5 mm. and upwards in five-ply. It is sup- 
plied not only in standard size sheets, but 
also cut and shaped ready for asse mbling in 
the machines as part numbers. It is re- 


leased to specification 4.V.3 and to a defi- 
mite part number. Among the specialities of 
Folley Works are curved, moulded and com- 
pound-bent plywoods, while considerable 
progress has been made in the development 
of impregnated and compressed laminated 
timber for spars, flanges, etc., and for air- 
Scere 
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Lockheed constant-speed airscrew control ; 


unit on the right 


13 DAVID MOSELEY AND SONS, 

LTD., Chapel Field Works, Ardwick, 
Manchester, 12.—Special aircraft seat cushion- 
ing embodying the firm's famous “ Float-on- 
Air”’ principle has been developed for air- 
line work, and is fitted in the Empire flying- 
boats. Roll and bounce in bumpy weather 
is eliminated, as the seat is divided into 
four tubular portions, each communicating 
with the other by a slow-acting air valve. 
The cushions are remarkably low in weight, 
the seats in the Empire boats weighing only 
1 lb. 8 oz. and the backs 12 oz., making a 
total of 49 lb. 8 oz. for the twenty-two seats 
These seats are convertible into mattresses 
for night-flying and also act as efficient life- 
belts for emergency use. Ordinary Moseley 
* Float-on-Air "’ cushions for smaller air- 
craft have frequently contributed to the com- 
fort of long-distance record breakers 


13 SHELL-MEX AND B.P., LTD., 
d Shell-Mex House, London, W.C.2.— 
As long ago as 1908 the Shell organisation 


had faith in the future of flying, and by 1920 
it had started a special aviation service. 
To-day this service includes the supply of 
the highest quality fuel in various grades to 
suit all aviation needs. In lubrication, too, 
Shell is to the fore; flying people can get 
AeroShell lubricating oil wherever they want 
it, and specialised lubricants for various air- 


craft and engine components, at all aero- 
dromes. Coupled with the supply of fuels 
and oils is the Shell Carnet Service, by means 
of which supplies, information and help 


generally can be obtained in the most in- 
accessible places abroad, the traveller merely 
having to settle one bill in sterling when he 
gets home. The quality of Shell aviation 
products is revealed by such outstanding 
achievements as the world’s height record 


by the R.A.F. and the Imperial Airways 
Atlantic crossings (Shell oil and fuel); the 
King’s Cup Air Race; and now Miss Jean 


Batten’s flight from Australia—the last two 


being achieved on Shell Aviation petrol 
13 KILFROST MFG. CO., LTD., Albion 

Works, Albion Street, London, N.s. 
—Originally developed for the prevention of 
frosting in refrigerators and, for instance, on 
the conductor rails of electric railways, the 
substance known as Kilfrost has more re- 
cently been applied to the business of pre- 
venting ice formation on aeroplanes. During 
the past two years work has been going on 
in the production of a suitable medium and 
adhesive; this medium has now, it is 
claimed, been perfected, and all Imperial 
Airways machines are being treated with the 
paste. Further details will be found on 
page 541. 


133 SERCK RADIATORS, Warwick 
Road, Birmingham, 11.—As a com- 
pany whose activities are constantly con- 
cerned with the problems of heat transfer, 
this firm have been able to apply specialised 
knowledge to all ty pes of radi itors, oil coolers 


and heater tanks for aircraft engines In 
addition to designing the radiators, they pos- 
sess their own tube mills for the produc- 


tion of special tubes, so that they have rigid 
control of material in all stages. They con 
centrate on radiators for high-speed aircraft 
and can offer designs where the cooling 
medium is either glycol or water. A patent 
corrugated sidestrip makes the complete as- 
sembly light, yet strong enough to withstand 


the transmitter is on the left and the slave 
para. gr). 


the pressure created at high turning and 
diving speeds. The oil cooler is also a com 
pact and efficient unit and incorporates either 


a by-pass valve or viscosity valve 
13 LLEWELLYN RYLAND, LTD., 
Balsall Heath Works, Birmingham, 


12, who are specialists in the manufacture of 
protective coatings for all types of metal, in 
addition to finishes to D.T.D. Specifications 
260, 308 and 314, have recently introduced 
further materials. ‘‘ Duralac ”’ jointing com 
pound, conforming to the requirements of 
Sect. (4), Para. (a), A.D.M. 323/324, ensures 
watertight seams and lapped joints in flying 
boat hulls, seaplane floats, etc Secondly, 
in order to determine the best method of 
protecting Elektron, the company’s labora 
tories have carried out extensive tests dur 
ing the past two years with a variety of 
materials on selenized, chromated and other 
types of treated magnesium alloys. Treated 
panels have been exposed for from eight to 


ten months, during which time they have 
been sprayed three times a day with sea 
water. The following schemes are recom- 
mended after the Elektron has been chro- 


1124 primer, followed by a 
* Rylard pigmented oil 
varnish to Specification D.T.D. 62A (b) 
No. 1142 primer, followed by a finishing coat 
of “ Zilak "’ cellulose enamel to Specification 


mated: (a) No. 
finishing coat of 


D.T.D. 63 

13 RANSOMES, SIMS AND  JEF- 
FERIES, LTD, Ipswich, Suffolk, 

have had _ considerable experience with 


mowers for cutting aerodromes, and they 
offer gang mowers with 3, 5, 7, 9 Or II units 
The largest combination has a cutting width 
of 25ft. and will deal with as much as 8o or 
90 acres in a day. Ransomes also manufac 
useful machines 


ture a number of other very 

for aerodrome work, including a _ rotary 
scraper for levelling sites, a mole drainer, 
which is equally suitable for laying under- 


ground cables without digging and without 


disturbing the ground surface, anc special 
cultivators for turf cultivation 
13 R.F CO., LTD., Stoke Road, 
Guil Mood, Surrey.—This firm makes 
an almost incredibly large number of acces- 
sories, largely (though not by any means 
exclusively) associated with marine aircraft 
and balloon work. To mention only a few 


bags and 
inflatable 


Flotation air 
aircraft; 


outstanding items: 
dinghies for all types of 
dinghies, with or without outboard motors, 
for emergency and tender work for flying 
boats, etc.; salvage pontoons for flying boats, 


etc.; kite balloons; flag and drogue targets; 
sea drogues; safety belts; flying-boat hull 
teSting bags; wire splicing from 5 cwt. to 
20 tons; aircraft tail parachutes; fabric and 


metal work of every description 


13 croft Road, Tolworth, 


designers and manufacturers of power-oper- 
ated gun mountings and turrets; their whole 
output is at present reserved for the Air 
Ministry. 


LTD., Oak- 
Surrey, are 


PARNALL AIRCRAFT, 


1 M.R LTD., Teleflex Works, Chad- 

well Heath, Essex.—Teleflex controls, 
it is stated, are fitted on all remote-control 
wireless units in the Royal Air Force, and are 
extensively employed by aircraft manufac- 
turers in this country and abroad for operat- 
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ing subsidiary controls such as throttles, v.p. 
airscrews, indicators, landing lamps, servo 
tabs, fuel cocks, etc. Over 500ft. of controls 
per machine have been supplied in cases of 
large multi-engined machines. Teleflex con- 
trols are fitted in quantities to well-known 
machines, such as the de Havilland Alba- 
tross and Short Empire boats, not to men- 
tion several types of R.A.F. bomber: 


139 THE LINDSAY-NEALE AVIATION 
CO., 7-8, Norfolk Street, London, 
W.C.2, was formed two years ago to fulfil 
the need for an organisation capable of deal- 
ing with all of the requirements of aerodrome 
authorities and aircraft operating companies. 
Mr. R. Lindsay-Neale’s seven years’ experi- 
ence of flying aircraft of all types (and as 
aviation manager for Selfridges, and with 
Brian Lewis and Co., Ltd., and in association 
with a well-known aeronautical consultancy) 
has enabled him to design and supply han- 
gars, clubhouses and crash tenders to solve 
the individual problems of his clients. ‘ L. 
and G.”’ fire-extinguishers (for which the 
company are aviation concessionaires) and 
the Lindsay-Neale tenders (carrying crash 
and first-aid equipment) have been adopted 
by Northern and Scottish Airways, Ltd., 
Whitney Straight, Ltd., and aircraft manu- 
facturers throughout the country. Aerodrome 
ground panels, landing tees, mowers and 
rollers are also supplied. 


1 LONDON ALUMINIUM CO., LTD., 

Westwood Road, Witton, Birming- 
ham, 6.—As specialists in the production of 
sheet-metal products in aluminium this com- 
pany is among the foremost aircraft sub- 
contractors for this class of work. The fac- 
tory is equipped for the production of all 
classes of spinnings and pressings in alumi- 
nium and aluminium alloys, and can supply 
pressings up to a maximum of 6ft. square 
blank and spinnings up to 5ft. 6in. diameter. 
A separate assembly department was formed 
at the beginning of the rearmament pro- 
gramme, from which all types of assemblies 
are released under an approved inspection 
staff. Products of this department range 
from fuel tanks, fairing rings and engine fair- 
ings down to small assemblies such as instru- 
ment components, bearers and similar items. 
The company has a large anodic department 
with three Bengough plants, while two other 
anodic processes are operated. The London 
Aluminium Co. also carry out anodic treat- 
ment of machined parts for other manufac- 
turers. 


141 LAYSTALL MOTOR ENGINEER- 

ING WORKS, LTD., Ewer Street, 
London, S.E.1.—Laystall facilities cover 4 
wide range of activities in the field of aero 
engine production, the chief being the 
manufacture of crankshafts, both singly for 
experimental purposes and in quantity pro- 
duction \ number of well-known aircraft 
engines are fitted with Laystall crankshafts 
Nitralloy and other nitriding steels are find- 
ing increasing popularity amongst aircraft 
designers, and Laystall possesses special 
facilities for the manufacture of components 
in these materials, having specialised in this 
field since its inception The Company 
states that it has the largest nitriding plant 
in this country, and is sole licensee for the 
process in the London area. The manufac- 
ture of many other miscellaneous compon- 
ents is also undertaken. 


142 CLYDE ALLOY STEEL CO., 
LID, Craigneuk Works, Mother- 
well, Scotland.—A wide range of aircraft 
steels is supplied in the form of billets, bars, 
forgings, ete Steel castings and tool steels 
are other products 


143 DENT AND CO. AND JOHNSON, 
LTD., Linwood, Renfrewshire.— 
The firm has been engaged in the manufac- 
ture of the aircraft compass since the early 
days of  fiving Products comprise all 
British Air Ministry types of compasses of 
up-to-date design The firm also manufac- 
tures and supplies special alcohol-resisting 
paints for use in the production of aircraft 
compasses. These paints, which make pos- 


sible the filling of compasses with undiluted 
spirit to prevent freezing at high altitudes, 
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are to-day universally employed and were 
introduced after many and varied experi- 
ments during the last war by Mr. C. H. 
Johnson, managing director of the firm. 


] A 4 AVIMO, LIMITED, Taunton, 

Somerset.—This_ British concern 
has acquired licences for the manufacture in 
this country of the various products of a 
leading French firm of aeronautical equip- 
ment makers—Bronzavia. These include 
carburettors embodying automatic compen- 
sation for altitude and intake pressure con- 
trol; sparking plugs specially designed for 
aero engines; vacuum pumps; a really efh- 
cient exhaust-flame damper; anti-‘‘ flutter "’ 
control dampers; sand-traps, airscrew 
brakes, flame traps and engine-speed syn- 
chronisers, the necessity for which the 
British engine constructor is just beginning 
to realise; and a host of other refinements 
for the safety or the comfort of crews. There 
is, notably, an extraordinarily compiete 
equipment for the supply of oxygen at high 
altitudes, 


145 AVIATION DEVELOPMENTS, 
~ LTD., 29-31, Euston Road, London, 
N.W.1, sponsors of the Chobert system of 
‘blind ”’ riveting, report excellent pro- 
gress This system, it is stated, has with- 
stood exhaustive tests, with the result that 
it is now being incorporated in all the more 
important metal aircraft required by _ the 
rearmament programme [his form of 
riveting is lending itself to a number of uses 
out of the ordinary, e.g., the cross-pinning 
of tubular members, the forming of tubular 
bushes for accommodating securing bolts, 
and in laminated structures before removal 
from the assembly jig Ihe riveting guns, 
components and rivets are now all being 
made in this country and to a very high 
standard of workmanship 


146 W. AND T. AVERY, LTD., Soho 
Foundry, Birmingham.—This fam- 
ous firm of manufacturers of weighing 
apparatus makes a number of types specially 
suitable for use in the aviation sphere, from 
machines for weighing complete aircratt to 
others (graduated both in’ English and 
metric figures) for weighing passengers and 


luggage at airports 


147 ADAMANT ENGINEERING COM 
PANY, LIMITED, Luton, Beds 

Considerable demand is being made for the 
\damant sparking plug tester (made to Air 
Ministry specification) for the British Air 
Ministry and governments abroad. Approxi- 
mately two years ago the factory was con- 
siderably extended to cope with the manu- 
facture of aircraft components (between 200 
and 300 men are now employed on this 
work), concentration being made on = such 
specialised parts as wing fittings, bomb- 
loading equipment, parachute harness com- 
ponents, etc New departments also in 
clude heat treatment, sandblasting, weld- 
ing, and anodic and cadmium treatment to 
\.1.D. specification Inspection and_test- 
ing facilities have received A.I.D. approval 


148 \EROFILMS, LIMITED, Beres- 
ford Avenue, Wembley, Middlesex 


(London Office and Library, Bush House, 


Aldwych, W.C.2.)}—As air surveyors (and 
contractors to the Ordnance Survey) the 
Company supplies aerial photographs, and 


undertakes the preparation and revision of 
plans for lecal authorities, public utility 
and industrial concerns and owners of 
estates. Contracts are in hand in connec- 
tion with road schemes, river improvements, 
town-planning schemes, and railway _ ser- 
vices. Large areas abroad are being sur- 
veved for geological study and economi 
development. Oblique air views are taken 
of factories, works, docks, housing estates, 
etc., for advertising and propaganda pur- 
poses. The air view library consists of over 
50,000 views of this country and abroad 


149 S. AND R. J. EVERETT AND 
CO., LTD., 330, London Road, 


Thornton Heath, Surrey.—Everett “ E. and 


C.”’ tubular rivets were used extensively in 
the construction of the Short-Mayo com- 
posite aircraft Full technical details and 


samples are obtainable on application. 
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150 TECHNICAL IMPROVEMENTS 
LTD.—Makers of screening harness 
and allied equipment, this company ‘has a 
works in South-East London; its sales are 


handled by \irco, Ltd. (paragraph 9), 
with which it is associated 


15 TECALEMIT, LTD., Great West 
x Road, Brentford.—In addition to g 
wide range of lubricating and lubricant dis. 
pensing equipment, refuelling systems, oi 
cleaners for engines and test houses 
Tecalemit are now marketing a series of oil 
pumps and hydraulic motors, characterised 
by their light weight, small size, and excel. 
lent performance The single and dual units 
show only a fractional difference in weight, 
and are ideal where high pressures up to 
2,000 Ib./sq. in. combined with a delivery 
ol ampk proportions entirely free from pul- 
sations is required These pumps and 
motors can be used for turrets, as well as 
the other usual services, from the one unit, 
Tecalemit have also acquired the manv- 
facturing rights in this country for the Re 
pusseau system of hydraulic damping of 
controls and tail wheels 


152 JOHN B. PILLIN, LTD., Becken- 
ham, Kent.—The Pillin range of oil 
dispensing equipment and air compressors 
contains numerous units suitable for aero 
nautical use. One unit specially designed for 
this purpose is the transportable aerodrome 
oil dispenser fitted with Victory Precision 
meters This unit operates from either 25- 
or 58-gallon containers at the rate of 1 to 3 
gallons per minute \nother model with a 
similar rate of flow has the additional advan- 
tage of delivering oil direct from the barrels 
supplied by the oil companies. The range 
also includes electric and air operated oil 
pumps delivering from underground storage 
tanks. Another section of the range suitable 
for aeronautical use covers brake cable 
lubricators, grease guns, blow guns, and 
large and small transportable air com 


pressors. 


153 NATIONAL BENZOLE CO., LTD, 
Wellington House, Buckingham 
Gate, London, S.W.1.—It is vitally im- 
portant that we should develop to the full 
our natural resources of motor spirit and 
oil, and it is reassuring to note that Britain's 
home-produced motor spirit industry is both 
widespread and well organised, although 
benzole has only been widely used as a fuel 
since 1919 To-day, National Benzole Mix- 
ture in the yellow wing-headed pumps is 
familiar on every British aerodrome Par- 
ticular advantages with benzole are its quick 
response to the throttle and high volatility 
The latter causes it to vaporise immediately 
in the cylinders even at very low tempera- 
tures, and thus ensures easy starting The 
close connection which benzole has with 
coal, iron and steel and other staple indus- 
tries of Great Britain greatly influences 
its popularity among flying people and 
motorists 


15 BRIAN ALLEN AVIATION, LTD. 

Croydon \irport, Surrey .—The 
managing director of this concern, Mr. Brian 
\llen, has been associated directly or in- 
directly with aviation since 1917 \ctivities 
include charter work and aerial photography 
—for which the firm has the advantage of 
possessing its own developing rooms next 
door to the airport. On the sales side, Brian 
Allen Aviation are the South of England dis 
tributors for Gipsy machines, and are 
European distributors for the different vert- 
sions of American Stinson, of which quite 
a number have been sold over here 


155 GEO. SALTER AND CO., LTD. 
West Bromwich.—It is the proud 
boast of this firm that springs of their manv- 
facture were fitted to the first aeroplane to 
fly in this country—and considering that 
they have been making springs since 1760 
the claim seems a very reasonable one! 
Salter valve springs have played their part 
in a number of record flights, but the pro 
ducts of this firm are not confined to springs 
of this type, and, indeed, cover practically 
the whole field of spring manufacture. A 
large staff of examiners ensures extreme 
accuracy at all stages of production. 
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MAL, LTD., Holford Works, Perry 
156 Barr, Birmingham 29.—So far as air- 
craft accessories are concerned, this old- 
established firm concentrates mainly on 


equipment ¢ ymnected with carburation. Two 


models of engine-driven fuel pump are 
made, one luplex type and the other a 
single. These are divided into a number of 


to fit various classes of engine 
Then there is the Amal flame trap, a light, 
simple and efficient fitting which is also 
applicable jor use as a safety device in fuel 
tank-filler necks Other specialities include 
flowmeters to determine fuel consumption on 
bench tests, jet-calibrating machines, tuel 
pressure regulating valves, ball-and-roller 
joints for engine and other controls, ther- 
pockets, and flush-fitting cowl- 


sub-ty pes 


mometer oil 
ing fasteners 

BROWN BROTHERS (AIR- 
157 CRAFT), LTD., Great Eastern 
Street, London, E.C.2.—Among the vast 
array of A.G.S. parts and metals which 
Brown Bros. (Aircraft) supply may be men- 
tioned: Fuel cocks, petrol filters, filler caps 
and seatings, pipe line fittings, flexible 
tubing, electrical bonding and screening fit- 
tings, flexible steel wire ropes, turnbuckles, 
and fittings, streamline wires, and swaged 
tierods to British Standard Specifications, 
with all associated fittings; solid and tubular 
rivets in copper, mild steel, carbon steel, 
stainless steel, aluminium and light alloy; 
metal thread and wood screws, washers of 
all types; special machined parts and repeti- 
tion work to customers’ requirements; mild, 
high-tensile, and stainless steels to British 
Standard Specifications S.1, 2, 6, 11, 14, 
15, 21, 25, 61, 62, 65 and 8o, in round, 
hexagon and rectangular bars; sheets S.3, 
D.T.D.60, D.T.D.12A, D.T.D.166A.;  alu- 
minium alloy bars L.1 and L.39 


l BELLING AND LEE, LTD., Cam- 

bridge Arterial Road, Enfield, 
Middlesex, are on the Air Ministry list of 
constructors having their own approved in- 
spection systems both for military and civil 
components Proprietary ‘“‘lines"’ sup 
plied include terminals and wanderplugs; 
appliances for the suppression of electrncal 
interference with wireless communication, 
eg., for neon beacons and other landing 
ground gear; interierence measuring sets, etc. 
In addition, they manufacture to Air 
Ministry specification a large variety of 
plugs and sockets, terminals, fuses, etc., a 
number of which call for considerable 
assembly work and incorporate Bakelite 
mouldings. They also specialise in pre- 


cision-turned work in brass 
15 THE VACUUM OIL Co., LTD., 
Caxton House, London, S.W.1 

Type tests on the latest high-performance 
aircraft engines have been carried out suc- 
cesstully with Aero Mobiloil, which, it is 
stated, is approved by every British aircraft 
engine builder Another product of the 
Vacuum Oil Company, Mobilgrease No. 2, 
has been adopted for the lubrication of v.p 
and c.p. airscrews with which these engines 
are equipped. Other consistencies of Mobil- 
grease have been developed to meet the ex- 
acting requirements of modern aircraft and 
are recommended for instruments, controls, 
landing year, flaps, etc. The well-known 
grades of Aero Mobiloil in “‘ Red Band "’ for 
winter and ‘‘ Green Band” for summer are 
obtainable at every airport and all the prin- 
cipal aerodromes in the British Isles. 


l BROOKLANDS AVIATION, LTD., 
Brooklands \erodrome, Byfleet, 
Surrey.—It is just over a year since a disas- 


trous fire was experienced at Brooklands, 
and the new service and maintenance shops 
are now in full swing. The new building 
concerned has been planned for maximym 
efficiency, with offices, engine shops and 
bonded stores iranged along the two walls, 
leaving tw vast spaces for aircraft storage 
and general maintenance. Needless to say, 
srooklands Aviation has a flourishing sales 
department. 


161 L. A. RUMBOLD AND CO., LTD., 
: Kingsgate Place, Kilburn, London, 
N.W.6, are pioneers and specialists in air- 
craft interior fittings. lightweight chairs, 
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beds, tables, cabinets, parcel racks, ash- 
trays, etc. Complete cabin furnishing and 
uphoistering are carried out and, it is stated, 
Rumbolds have contracts to carry out this 
specialised production on practically all the 
makes of civil aircraft in Great Britain 
Cabin silencing is another big feature of the 
business. The seats which Rumbolds are 
supplying for military aircraft are pilots 
adjustable seats, parachute seats, and wire 
less operators’ seats with sliding, tipping, 
rotating, folding and all kinds of mechanical 
devices to allow the seats to be installed and 
used in the minimum of space with the 
maximum of comfort. They also supply a 
light-weight, simple and efficient blind-tlying 
hood. The firm have had to double their 
factory space and staff. 


162 AIRWORK, LID., Hesten Airport, 
Middx.—Apart from their sales 
activities and routine C. of A. work on 
private owners’ and other machines, Air- 
work carry a design staff for special modifi- 
cations. A special detachable glider-towing 
or spinning-test parachute attachment gear 
as well as a new banner-towing device have 
been developed in fairly recent months and 
the firm is, in fact, ready to carry out any 
special modification, or engine and airframe 
servicing work to order. Plans are now well 
advanced for a complete reorganisation of 
the Airwork service department, details of 
which will be published in due course 
Another most important side of the business 
is concerned with Air Ministry sub-contract 
work, chiefly in tank manufacture (including 
anodising). 


16 H. M. HOBSON (AIRCRAFT AND 

MOTOR) COMPONENTS, LTD., 
47-55, The Vale, Acton, London, W.3.—It 
is generally conceded that, particularly with 
military aircraft, it is impossible for the 
pilot to observe every instruction given him 
for the welfare of his engine or engines. The 
Hobson Master Control carburettor, in con- 
junction with the Hobson Pilot's cockpit 
control, has solved this problem by taking 
away from the pilot all responsibility for the 
care of boost pressures and mixture strengths. 
It is now impossible for the pilot so to place 
his throttle and mixture levers that damage 
can be done to the engine through incorrect 
mixture strengths and excessive boost pres- 
sures, and the mixture strength is automati 
cally controlled from sea level to machine 
ceiling. The pilot has a choice of only two 
ranges of mixture, one for maximum power 
and the other for maximum economy at 
reduced engine speeds, i.c., maximum cruis- 
ing range. 


1 THE GENERAL ELECTRIC CO., 

LTD., Magnet House, Kingsway, 
London, W.C.2, supplies all types of aero- 
drome lighting equipment, such as beacons, 
floodlights, boundary lights, illuminated 
wind indicators, control tower lighting 
panels, and coloured bulbs for flashing signs 
from craft to craft or to ground, as well as 
special lighting equipment for night bomb- 
ing practice work. Other items include 
Osram single- and double-filament lamps for 
Harley and other types of landing lights, 
and a range of 6-, 12- and 24-volt lamps for 
the interior lighting of commercial aircraft 
similar to those used in Caledonia and 
Cambria on their transatlantic flights 
Other items of interest to the aircraft in- 
dustry include Osira electric discharge lamps 
for the illumination of factories and large 


areas, tarmacs and slipways. 
16 THOS FIRTH AND JOHN 
BROWN, LTD., Staybrite Works, 
Sheffield, 9, supply a full range of carbon 
and alloy steels for aero engine construction, 
made by the electric arc process of steel 
melting. The great merit possessed by this 
process lies in the complete control which 
it permits over the physico-chemical re- 
actions in the steel furnace Years of 
research and experience enable Firth-Brown 
to make aero steels to a high standard of 
** cleanliness.” Products include carbon 
steels to specifications 386, 2576, S71 and 
S77; nickel and _ nickel-chromium direct- 
hardening steels to 3S11, S69, 2581 and 2528; 
case-carburising steels to S67, Soo and S82; 
nitrogen-hardening steels to D.T.D. 306 and 
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317, and other steels commonly employed in 
engines. 1} per cent. manganese steel tube 
billets, and 4o-tony proof stress (weldable) 
sheets to D.T.D. 12;A are also produced for 
incorporation in airframes 


1 ENGLISH STEEL CORPORA. 
riON, LTD., Vickers Works, 
During the last eighteen months 
the drop-stamping department has been 
entirely remodelled—a remarkable achieve- 
ment when it is realised that new shops 
have been erected over existing ‘ones, old 
plant replaced with new, and an entirely new 
heat treatment department added. At the 
same time, new records in output have been 
created in order to supply the ever-increas- 
ing requireinents of customers for the wide 
range of aircraft parts made in E.S.C. special 
aero steels, which include aero engine parts 
and fittings, crankshafts, airscrew shafts, 
hubs and flanges, three-way barrels, crank- 
etc E.S.C. crankshafts and steels 
have been associated with the vast majority 
of British machines which have broken 
high-speed, altitude, and long-distance 
records. 


Sheffield 


cases, 


167 PORTSMOUTH, SOUTHSEA AND 
ISLE OF WIGHT AVIATION, 
LTD., The’ Airport, Portsmouth.—Estab- 
lished as long ago as 1932 to operate air 
services between the Isle of W ight and the 
mainland, this company runs a rapidly ex- 
panding overhaul and repair business. The 
exclusive servicing rights are also held at 
the Weston-super-Mare Airport, where the 
company.has a service base from which it 
naintains and overhauls Western Airways’ 
fleet of nine machines. P.S. and 1.0.W.A.'s 
own fleet comprises five Airspeed Counrers 
with fixed undercarriages, three Monospars, 
and one Fox Moth, and as many as eleven 
pilots are employed during the summer 
months. 


168 BURBERRYS, LTD., Haymarket, 
London, S.W.1.—Over a period of 
many years Burberrys have experimented in 
producing flying kit which will satisfy all 
demands, combining lightness and warmth, 
and of such resistance that the pilot will be 
comfortable in all climatic changes These 
experiments, beginning in the very earliest 
days of flying and assisted by the practical 
knowledge and advice gained of such early 
pioneers as the late Air Comdre. ( M 
Maitland the Hon. C. S. Rolls, C. Graham 
White, d many others, including C. W. A 
Scott and the late Campbell Black, have re 
sulted in the perfecting of the Burberry com 
bination flying suit which, with the 
Schneider helmet (espec ially designed for the 
Schneider Trophy team) still hold their own 
both for record-breaking and private flying 
Burberry suits were worn by F/O. Clouston 
and Mrs. Kirby-Green for their recent suc- 
cessful Cape record flight 


169 BRITISH ALUMINIUM COM 
PANY, LTD., Adelaide House, King 
William Street, London, E.C.4 The neces 
sity for a high power/weight-ratio in all 
classes of aircraft means a continual call for 
aluminium. Cowling rings and a variety of 
other metal work are commonly of the pure 
metal Structural members and castings 
involve the familiar high-strength alloys, 
Duralumin and Aldural, and a series of pro 
prietary alloys, all of which are, of course, 
“light alloys’ substantially of aluminium 
The virgin metal is produced in 98 per cent 
or 99 per cent. aluminium notched bars, in 
sheets of hard, half-hard or soft temper, and 
also in tubes, bars, sections and rivets, all 
to B.S. specifications Numerous casting 
alloys, including those officially designated 
3L5, 3L8, 4Li1, 2L24 (Y alloy) and L.33 
(aluminium-silicon) are well known to the 
industry These various pure and alloy 
forms of the metal are in regular production 


by the British Aluminium Co., Ltd 


17 CARBODIES, Holyhead Road, 
70 Coventry As the name implies, this 
firm is noted for special coachwork for cars, 
und experience in this work has proved 
most useful in executing aircraft orders 
Among their chief products as sub-contrac 
tors are wing-tip floats for amphibians, and 
a large number of these both completed and 








— 
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as sets of parts ready for assembly have 
been turned out. One-piece leading edges 
for single-seater fighters are made by hand 
to limits of 1/ 200th in., and fireproof engine 
bulkheads for heavy bombers,. together with 
aircraft seats, tanks and numerous small 
parts are further examples of jobs by .Car- 
bodies.. The works has a resident A.1.D. in- 
spector, and heat treatment and anodising 
departments are well equipped. 


171 BURGESS PRODUCTS CO., LTD., 
Barwell, Leicester.—This firm's pro- 
ducts for the aircraft industry comprise the 
following: Burgess-Farnborough Silencer, a 
new design of exhaust silencer which com- 
vines lightness of weight with a close control 
4 back pressure and silencing efficiency; 
Burgess Acousti-Pad, a sound absorbent and 
fire-resistant material available in a variety 
of finishes for ready application to any 
sound-reflecting surface, e.g., in aeroplane 
cabins; Burgess Acoustic Panels for the con- 
struction of aero engine test and propeller 
test tunnels; Burgess Micro Switches, a 
range of compact. switches operated by 
1/1000th in. motion and a 4 oz. pressure 
differential; a new model (type Pz) specially 
designed to Air Ministry specifications will 
shortly be in production; Burgess Acousti- 
booths, a new type of door-less telephone 
booth designed tor use in noisy workshops, 
and the Burgess-Noveto vice, of patented 
construction designed to grip any irregular 
shape. 


17 NASH AIRCRAFT SALES, LTD., 

Croydon Airport, Surrey.—Following 
many years’ experience as an_ instructor, 
charter pilot, and later as an aircraft sales- 
man, it was natural that Mr. “* Tommy ” 
Nash should eventually branch out on his 
own. From his office at Croydon he is 
ready to do any kind of aircraft sales deal 
to his own and everyone else's satisfaction. 


173 E. G. BROWN AND CO., LTD., 
West Road, Tottenham, London, 
N.17, have for many years specialised in 
sheet metal work for the aircraft industry. 
They are at present engaged on large con- 
tracts for De Bergue riveted petrol and oil 
tanks, including equipment for Imperial Air- 
ways machines, and also pilot seats, air in- 
takes, nose cowls, and various light press- 
ings. A separate aircraft factory has been 
equipped and developed for large-scale pro- 
duction, with specially trained labour work- 
ing to carefully designed jigs and _ tools 
A.L.D. approved inspection ensures the 
accuracy of the finished product. The com- 
pany has had extended experience in sheet 
metal working for the commercial aircraft 
trade, and looks forward to _ increased 
activity in this branch when the present re- 
armament programme slackens, 


17 EXACTOR CONTROL CO., LTD., 

Exactor Works, Mount Pleasant, 
Alperton, Middlesex.—Exactor hydraulic 
controls are now in service in a wide range 
of aircraft for the operation of throttles, 
mixture controls, landing lamps, petrol 
cocks, etc. Those in the Imperial Airways 
Empire boats alone have flown over twelve 
million Exactor miles; this includes ten 
transatlantic crossings. It is stated that all 
modern flying boats built in this country are 
now fitted with Exactor controls, and as a 
result of experience gained the system has 
been considerably improved. The effect of 
temperature changes, which was a criticism 
of the early models, has now been 
eliminated, and the load required sor opera- 
tion has been greatly reduced. 


17 WILLIAM ASOUITH, LTD., Hali- 

fax, have a wide range of machine 
tools available for aircraft production, in- 
cluding standard radial and vertical drills, 
taper-hole boring machines, profile milling 
machines, wing-spar drilling machines, and 
other special models or adaptations of 
standard lines. Most of these are illustrated 
and described in detail in the September 
issue of the firm’s house organ, the Radial 
Times. 


17 MALCOLM AND FARQUHARSON, 
LTD., Heston Airport, Hounslow, 
Middlesex.—Apart from the specialised acti- 
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vities of the related ¢oncern—R. Malcolm, 
Ltd., of Slough—this firm, which has oper- 
ated from Heston Airport for the past four 
years, buys and sells all types of new and 
used aircraft and equipment. Probably the 
most important branch of their business is 
the export of suitable types of British air- 
craft to purchasers abroad who are unable 
to visit this country to make their own 
selection, and who therefore entrust Malcolm 
and Farquharson with the task of acting 
on their behalf. In addition, they also hire 
out machines, either with or without pilot, 
and generally provide the many services of 
aircraft agents in the full sense of the 
words. 


177 JAMES BOOTH AND CO. (10915), 
bed De Argyle Street Works, 
Nechells, Birmingham, 7, continue in very 
large production of extruded, rolled and 
drawn products for aircraft construction in 
strong light alloys, in the development of 
which in this country they were pioneers. 
he original duralumin “‘ B”’ is now joined 
by a series of “ super’’ duralumin alloys, 
having still greater strength/ weight ratios. 
Ihe still lighter magnesium alloys are also 
gaining wide approval and considerably ex- 
tended application. In the past two years, 
it is claimed, the company have established 
themselves as the largest producer of air- 
screw forgings Ihe largest airscrew in the 
world—the De Havilland “ 6000" type 
(1,700 h.p., 14 tt. 6 in. diameter)—was made 
in duralumin from Booth’s blade forgings, 
as were also the Elektron blades of the 
Rotol airscrews, which this year have so suc- 
cessfully completed their flight tests. 


178 AIRCRAFT EXCHANGE AND 
MART, LTD., 7, Park Lane, Lon- 
don, W.1 (and Hanworth Air Park).— 
Dealers in new and second-hand machines, 
\.E. and M. are also ready to carry out 
maintenance and servicing work. 


179 D. H. BONNELLA AND SON, 
LTD., 46-48, Osnaburgh Street, 
Euston Road, London, N.W.1, are manu- 
facturers of aero engine component parts 
and aircraft equipment Their works are 
equipped with the most modern plant and 
machinery, and they have a large staff of 
skilled mechanics. Their Bakelite moulding 
plant has been considerably extended to 
cope with the.demand of this class of work, 
the moulds being made on the premises. 
They have been on the list of firms approved 
by the Air Ministry since 1926, and are 
authorised to release their products as to 
material, dimensions, efficiency and func- 
tioning tests \ selection of Bonnella 
specialities is illustrated in their catalogues 


180 AIRPORTS, LTD., Gatwick Airport, 
Horley, Surrey During the past few 
months this company has been reorganised 
and Air Travels, Ltd., which also operated 
from Gatwick Airport, has become part of 
it, and is responsible for the necessary over- 
haul, maintenance and sub-contract work 
Private owners are now welcomed at 
Gatwick or Gravesend, and there are ample 
lock-up and other facilities at the former 
airport The company holds the sole manu- 
facturing rights for Avro Avian parts, acts 
as agents for D.H. machines and Korect 
Depth Gauge instruments, and _ services 
B.Tf.H. magnetos. The service department, 
of which there is also a branch at Walsall, 
is experienced in carrying out specialised 
work in connection with aerial advertising 


181 B.E.N. PATENTS, LTD., Gorst 
Road, Park Royal, London, N.W.10 

rhe Model R.F. spray gun is a fast-spray- 
ing gun which will handle all types of 
finishing materials and is specially suitable 
for spraying synthetic finishes and aeroplane 
dopes. This gun utilises a special three-port 
head so arranged that either a round or fan 
spray formation is secured by the operator 
by a half-turn of the spreader cap. The 
“ R.F.”’ gun has a sturdy, one-piece die-cast 
body of aluminium alloy, which can be 
easily cleaned inside and out. The air ports 
are ot large section, thus securing maximum 
volume and pressure of air for perfect 
atom. isation. 
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182 STRAIGHT CORPORATION, LTp 
17, Manchester Square, London, W . 
manages the airports of Ramsgate, Ipswich, 
Exeter, Plymouth and Teignmouth through 
associated companies operating under the 
names of these respective airports, and 
handles the distribution of the Miles Whit. 
ney Straight aeroplane through its associated 
company, Whitney Straight, Ltd Per. 
manent terminal buildings are now com. 
pleted or under construction at Ramsgate, 
Exeter and Ipswich, and flying equipment 
and social and technical facilities are being 
gradually developed towards a very high 
standard of comfort and efficiency. 


183 SIR ISAAC PITMAN AND SONS, 
LTD., Parker Street, Kingsway, 
London, W.C.2.—A_ point of ‘interest to 
members of the aeronautical industry is the 
forthcoming issue of the new edition of the 
authoritative Handbook of Aeronautics and 
the 1937-8 edition (Vol. IX) of the Air 
Annval of the British Empire Among prac- 
tical books recently published by Pitman’s 
are Aircraft Bench Fitter (an addition to 
the ever-popular Ground Engineers’ Text- 
books); Hydro and Aerodynamics; the third 
edition of the standard work, Metal Aircrajt 
Construction (Langley); Noel Brown's 
Economics of Air Transport (recently re 
viewed in Flight); Air Transportation Cost- 
ing (MacLeod), and the popular Conquest 
of the Stratosphere (Philp) 


1 WRIGHTWAYS, LTD., Croydon 

Airport, Surrey.—Certain minor 
changes have been made in the management 
of this company. The past policy of devot- 
ing its activities mainly to aircraft sales, 
service and repair work, though not 
materially affected, will be changed inas- 
much as efforts will now be more concen- 
trated in the operation of regular freight and 
passenger services between Croydon and Le 
Bourget These services have already been 
quite successful, and a large amount of 
Army co-operation work, coupled with 
private charter work, has increased the 
year's flying activities However, the com- 
pany’s servicing and repair department has 
been, and will be, kept as busy as possible, 
and a high standard of work maintained, 
Mr. W. G. Speat has been appointed manag- 
ing director, and Mr L. M. Haybittel is 
general manager and secretary 


18 BROOKE TOOL MANUFACTUR- 

ING CO., LTD., Warwick Road, 
Greet, Birmingham.—The products of | this 
company comprise a range of standard high- 
speed steel tools such as twist drills (which 
section is manufacturing some 15,000 per 
week), milling cutters (weekly production 
5,000), reamers, drill chucks, tapping attach- 
ments, counterboring tools, machine vices, 
and suds pumps. Most of the foregoing are 
supplied in large numbers to the principal 
manufacturers in the aircraft industry not 
only in this country, but abroad \part 
from these standard productions, ‘he com- 
pany regularly supplies the various special 
tools required by the aircraft industry, and 
also jigs and machined parts. 


186 BRITISH ANZANI ENGINEER- 
ING CO., LTD., Kingston-on 
Thames.—Apart from being the originators 
of the British Anzani vee-twin aero engine 
(dealt with on another page) this firm under- 
takes the manufacture and machining ol 
component parts for the industry 


187 SURREY FLYING’ SERVICES, 
/ LTD., Croydon Airport, Surrey.— 


One of the pioneer tenants of Croydon, 


‘Surreys’’ are primarily interested m 
charter, joy-flying and instructional work, 
and in the sale of machines They hold 
agencies for a number of interesting 


American types such as Beechcraft, Cessna, 
Porterfield, and Spartan. In addition, how 
ever, they carry out a good deal ol veneral 
maintenance and repair work, and make, 
among other items, their own version of a 
ful!-compression plug tester which is sold 
in quite large numbers to Imperial Airways. 


1 BATTERIES, LTD., Hunt End 
Works, Redditch.—In the battery 
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(Above) 


(Right 


in the production of an ultra-low-resistance 
type of alkaline accumulator which now en- 
ables an all-steel battery to be used for 
engine starting as well as for cabin lighting 
on aircraft In this connection, it is in- 
teresting to note that the 28 Empire flying 
boats are all being equipped with Nife 
steel-plate batteries for starting purposes, as 
well as the usual lighting and 
duties These batteries consist of eighteen 
Nife cells type AMS5 made to the require- 
ments of the Air Ministry and Imperial Air- 


wireless 


ways, and are used in series for the 24-volt 
wireless, cabin lighting and lanling light 
circuits. A tapping is taken off the same 


battery to each of the four 12-volt electric 
starters. for the sristol engines 


189 ROLLASON 
VICES, LTD., Croydon Airport, 


Surrey.—In addition to their more generally 
known activities as dealers in, and repairers 
of, aircraft, Rollasons now do a quantity of 
sub-contract work The ‘' 705" depart- 
ment was opened some eighteen months ago 
and now employs over 150 men. A large 
amount of new plant, including compressed- 
air riveting equipment, has been installed, 
and the company are in a position to un 'er- 
take a wide variety of work ranging from 
small fittings to complete assemblies. There 
is an extensive tool-making section, as well 
as provision for heat treatment On the 
servicing side more than a hundred engines, 
from gas to Cyclones, have passed 
through the shops during this year. An in- 
teresting recent addition to this section is the 
Magnaflux, an electro-magnetic system for 
the detection of flaws in iron or steel 
Rollasons hold the agency for this equip 
ment The sales department have lately 
taken over the English agency for th 
V.E.F ween \nother agency held is 
that for nia aeronautical instruments 


HA i AIREY AVIATION CO., LTD., 
1 Hayes, Middlesex.—Fairey airscrews 
ll-known two-blade and three 
blade me tal types and the newly produced 
hydraulically operated three-blade and 
mechanically ope rated two-blade controllable 


Pegasus 
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191 s DE BERGUE’S PATENTS, LTD., 
rangeways Ironworks, Manchester, 

hold the manufacturing rights of the De 

sergue ting process, in which the metal 





surre each hole is 


Ww pulled upward 
into a cup, so that 


direct sheer stresses on 
the rivet are impossible The system is 
particularly popular for airtraft tanks. A 
number of famous aircraft have tanks con- 
structed by the De Bergue process, including 
Mercury, the upper components of the Short- 
Mayo composite aircraft 


19? THE Y.S.C., LTD., 13, Thavies 
& Inn, Holborn Circus, London, E.C.1. 


—The brilliant yet diffused light of the Holt 


Laycock-Paasche portable dope-spraying 
weighing 59 lb. complete (Laycock Engineering Co., Ltd., 
para. 294). 


The largest and the smallest De Havilland v.p. 
airscrews (para. 107). 
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plant, 


wing-tip flare is still unequalled for giving 
the pilot an all-round view in case of emer- 
gency at night. The new type H.10 is ex- 
tensively fitted to training machines, as 
well as being used in civil aviation An 
enormous improvement is made by the new 
approved type of Holt flare to specification 
No, 22/M, which gives approximately 30,000 
c.p. as against the 8,o00 c.p. of the first 
approved specification No. 21; in many 
countries the latter is found sufficiently bril 
liant, but for really effective illumination 
under all conditions the former is advised 


19 THE PALMER TYRE, 
Thames House, Millbank, 


S.W.1, who proudly 


LTD., 
London, 
claim to be the first 
Brit'sh firm to make a speciality of aircraft 
landing equipment, have recently extended 
their activities to the manufacture and mar- 
keting of aircraft accessories. The products 
now offered include Palmer tyres, medium 
and high pressure; Palmer wheels; tail 
wheels and tyres; brakes with pneumatic 
and hydraulic controls for both power and 
manual operation; hydraulic-power-operated 
remote controls for gun firing; rubber in- 
spection-hole covers with metal frame; 
flexible rudder-bar toe straps, in rubberised 
cord with metal ends; rubber matting for 
wing treads, cabin floors, etc.; B.T.R 
rubber-mounted windows; and B.T.R. re 
fuelling hose. 


194 ERNEST TURNER ELECTRICAL 
me tage MENTS, LTD., High Wy- 
combe, manufacture many interest 
ing ene of precision electrical measuring 
instruments for use in the various branches 
of the aircraft industry. They include mov- 
ing coil instruments, incorporating rectifier 
or thermo-couple for use on radio frequency 
circuits or for testing engine tures; 
moving iron, hot wire and electrostatic in- 
struments are also made. The moulded bake- 
lite cases for all these instruments were 
pioneered in this country by this firm, and 
to-day their factory contains a modern bake 
lite plant. One of the recent developments 
of the Ernest Turner laboratory is an indi 
cating instrument for use with the various 
aircraft radio course equipments 


sucks, 
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WESTERN PRODUCTS CO., LTD 
195 *s 5, Buchanan Street, Glasgow, C.1 
produce an it is known as “ Duravista 

skin. This is a very thin film of transparent 
material which, when attached to glass sur 
faces—windscreens, windows, et makes 
steaming or misting a permanent tmpossi 


bility. 

-EO. TUCKER EYELET CO., 
196 $ LTD., Cuckoo Road, Birmingham, 7, 
make a wide range of hollow rivets from mild 
steel, stainless steel, nickel alloy and alumi- 
nium alloy. Hollow rivets have numerous 
advantages, but of major interest is the 
ability to rivet in inaccessible positions—ior 





instance, where, aftér insertion, only one end 
of the rivet is available for operation, This 
immediately appeals to the designer as it 
solves his riveting difficulties The strength 
and weight-saving of the hollow rivet appeals 
to the works manager, as does the fact that 
the setting operation can be done by un- 
skilled labour with one operator only 
19 WELLWORTHY, LTD., Lymington, 
Hants.—Piston-ring flutter and im 
pact on the wall neutralise the stress origin 
ally imparted to the ring by controlled inter 
nal hammering, resulting in closure of the 
gap; “‘ blow-by "’ and “ scuffing "’ follow. In 
design, it is claimed, the greatest improve 
ment is the ring in which both sides are 
tapered to an included angle of :0 deg., 
allowing it at all times to maintain positive 
contact. Ring flutter and scuffing have been 
minimised by harder material It is stated 
that in recent test in air-cooled engines 
rings to an existing specification were found 
to lose 42 per cent. of initial tension, but 
D.T.D. 233 material (Wellworthy’s “‘ Thermo- 
crom patent) showed a maximum loss of 
only 16 per cent 


19 WEATHERSHIELDS, LTD., 48, 
© Moor Street, Birmingham, 4, are 


manufacturers of sliding wind 
screens tor iircraft hoods, folded sections, 
pressings and. sheet metal work generally 
They indertake welding (electric spot and 
wcetylene), upholstery, and the manufacture 
of seats and interior trimmed parts 


199 VOKES, LTD., 95-105, Lower Rich 
mond Road, Putney London, 
S.W.15.—In many modern aero engine instal 


lations it is desirable to provide a 
which will eliminate air intake whirling and 


roofs and 


device 


eddies Various engine manufacturers have 
reported their success in this direction with 
the Vokes air straightener and several of 


them are placing orders for large quantities 
ming the c.f{.m. required in the intake to 
200, previous devices whi h straightened 
flow to a certain extent have resulted im 

{ 20 to 30 c.i.m in test, it ts 

stated, the Vokes air straightener has pro 
f in intake designed for 

only 200 c.i.m Another speciality its the 
Vokes Blanvac exhaust silencer for aircraft, 
which has lately been the object of several 





vided 210 c.f.m. m 


patents of improvement The same degree 
of silencing is now obtained with only three 
lol hve, 


pract 


venturi elements per silencer inste 
resulting in increased lightness and 
, 


iully complete elimination of back pressure 


} MOULDRITE, LTD., Nobel House, 
206 Buckingham Gate, London, S.W.1 
“ Perspex,”’ the new all-British transparent 
resin in sheet form, has been approved by 
the Air Ministry for use on all types of 
British aircraft and is now being widely 
idopted. It is produced by Mouldrite, Ltd 
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(a subsidiary company of Imperial Chemical 
Industries, Ltd.), and is shaped, serviced 
and distributed in the United Kingdom by 
the Triplex Safety Glass Company. It is 
extremely light and can be shaped and 
machined accurately. It is not adversely 
affected either by varying atmospheric condi- 
tions or by exposure to moisture or sea-water. 
It retains its good mechanical properties both 
at sub-zero temperatures and in ageing. 
Safety-glass goggles and windscreens made 
from “ Perspex’ are also in considerable 
demand. 


20 THE TELEGRAPH CONDENSER 

CO., LTD., Wales Farm Road, North 
Acton, London, W.3.—In the main, T.C.C. 
condensers for aircraft work may be ranged 
in three grades: (1) For ignition, (2) for 
radio transmitters, (3) for radio receivers 
Because of the important nature of their 
work, demanding utter reliability, very care- 
ful attention must be paid to the design and 
manufacture of these sma'l but very im- 
portant components; not ily must voltage 
and other electrical ratings be taken into 
consideration, but rapid rising and falling 
of temperature has to be dealt with. Nor 
is it always possible to have a free hand in 
respect of the size of these condensers. In- 
tensive research, therefore, is continually 
going on. 


02 NOBEL CHEMICAL FINISHES, 
2 LID., Nobel House, Buckingham 
Gate, S.W.1, supply a wide range of dopes, 
paints, varnishes and cellulose finishes con- 
forming to all Air Ministry specifications 
for use in the aircraft industry ** Nobel 
synthetic air-drving and stoving finishes are 
well known for their application to alu- 
minium, magnesium alloy, duralumin and 
steel rhe firm are approved suppliers for 
finishing materials to the latest Air Minis- 
try Specifications D.T.D. 260, D.T.D. 308, 
and D.T.D. 314, and their jointing compound 
is also approved for use in the construction 
ot all-metal aircratt heir impregnating 
ind sealing varnishes are widely used for 
sealing light alloy castings 


rITANINE, -LTD., Colindale, Lon 
203 don, N.W.9.—The protection of the 
various components of the present-day air- 
craft requires an intimate knowledge of all 
the materials employed in its construction 
1s well as a vast experience in the formu- 
lation of suitable coatings to give that high 
legree of resistance to corrosion, abrasion, 
vibration, the effects of petrol and oil and 
general “ weathering "’ which is of para- 
nount importance. litanine, Ltd., have 
for many years specialised in aircrait pro- 
tective coatings, their products including all 
finishing schemes to D.T.D. and B.S.L. speci- 
fications as well as special schemes and 
materials for civil aircraft, an example of 
the latter being the well-known “ satin 
finish ’’ Titanine schemes for fabric, ply- 
wood, fabric-covered plywood, steel and 
light alloys, as used by the leading aircraft 
constructors. 


204 PILLEY LAMP CO., Brent Works, 
Hendon, London, N.W.4.—Special- 
ists for many years in the manufacture of 
paraffin vapour lamps, the Tilley Lamp Co 
has adapted its powerful incandescent 
mantle projectors for aerodrome floodlight- 
ing, the lights being mounted in a battery 
of three on an easily movable trolley. 


205 JAMES WALKER AND CO. 
LTD., Lion Works, Woking, Sur- 
rey, has been associated with the manufac 
ture of packings and jointing for nearly fifty 
years. ‘‘ Lion’’ aero pump packing rings 
were specified on the Rolls-Royce engine of 
the winning Schneider Trophy machine both 
in 1929 and 1931. These rings are semi- 
metallic and are made of specially prepared 
material so constructed that disintegration 
of the fabric is impossible. Where a com- 
pressed asbestos fibre jointing is indicated 
(e.g., for water joints) ‘* Golden Walkerite 


is recommended “‘Gaskoid "’ is guaran- 


teed to be impervious to the action of oi! 
and petrol and combines strength and flexi- 
bility without fear of disintegration; it has 
been approved by the Admiralty and Air 
Ministry. For exhaust joints, ‘‘ Copandas ” 
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are recommended. These are metallic- 
sheathed joints filled with a special material 
stated to be of far greater durability than 
ordinary asbestos millboard. Another pack- 
ing with applications in aircraft is ‘‘ Petso.”’ 


206 THOMPSON BROS. (BILSTON), 
LTD., Bilston, Staffs —The original 
r.B. mobile refuelling unit was the 250-gal- 
lon type, designed some time ago, and still 
supplied in a modernised form under the 
type-name of ‘‘ Castle Bromwich ’’ for aero- 
dromes where the quantity of fuel to be 
dispensed is comparatively small. Much 
larger is‘ the Ford ‘ Sussex ’’ six-wheeler, 
with 70o-gallon tank, power-driven pump, 
and a delivery of 70 galls./min. It is par- 
ticularly suitable for airline work and is 
widely used on Continental airports. 
\nother popular T.B. unit is the mobile 
refuelling tender, which, powered by a 
Ford 8 engine, is particularly handy at fly- 
ing training schools, as it is capable of re- 
fueling twenty aircraft in 45 minutes. 
25-gallon oil tank, operated by compressed 
air, is the latest refinement. 


207 R. B. PULLIN AND CO., LTD., 
Phoenix Works, Great West Road, 
Brentford, Middlesex.—In designing the 
Pullin electrical turn indicator instrument, 
it was the object of the manufacturers to 
produce an indicator which might be free 
from the disadvantages inherent in venturi- 
lriven instruments (e.g., ice formation, entry 
of moisture, foreign matter, etc.), but at the 
same time to present an indicator which, 
though electrically operated, could be placed 
in close proximity to the magnetic com- 
pass By means of a patented form of 
metor all troubles previously existing have 
been overcome rhe instrument is compact, 
light and simple in operation. It is designed 
to be flush fitting and to occupy little space 
on the facia board. The Korect Depth 
Gauge Co. act as agents for the Pullin turn 
indicator for civil aircraft in Great Britain, 
whilst export sales are entrusted to the Aero- 
miutical Accessories Association, Parlia- 
ment Mansions, Victoria Street, London, 
S.W.t 


208 FECHNICAL PLATINGS, LTD., 
O Teddington, Middlesex, possess one 
of the largest anodic treatment plants in 
England with current capacity of 2,000 
amperes, capable of handling bulk quanti- 
ties of goods in record time. Items ranging 
from fuel tanks of 2,500 gallons down to fine 
instrument screws are handled daily, the 
former being a speciality with T.Ps A 
24-hour service has been maintained for 
many years, delivery and collection of goods 
within a reasonable radius being arranged. 
Experienced staff, careful inspection and the 
personal attention of Mr. Craig, the manag- 
ing director, are at customers’ disposal. 
Other processes are cadmium, nickel, cop- 
per, chromium and tin depositions, and also 
chromating of magnesium alloys to’ A.I.D. 
requirements. 


209 SPERRY GYROSCOPE co., 
LTD., Great West Road, Brentford, 
Middlesex, have pioneered in the develop- 
ment of aircraft instruments over a period 


of 25 vears. Among their instruments are 
the Sperry horizon and directional gyro, 
over 33,000 of which are in service rhe 


Sperry horizon presents a picture of the 
ittitude of the aircraft relative to the hori- 
zon, enabling the pilot to fly exactly as 
though visibility were normal The direc- 
tional gyro enables the pilot to turn accur- 
ately from course to course without waiting 
for the magnetic compass to settle, and 
indicates any deviation from course in de- 
vrees. Both these instruments, being dead- 
beat, free from oscillation and vibration, and 
non-magnetic, are not affected by adverse 
extraneous factors. The Sperry gyro pilot 
for aircraft produces the added advantage of 
full automatic flight control; it is chosen as 
standard equipment for all the Empire fly- 
ing boats. 


21 TRINIDAD LEASEHOLDS, LTD., 

1, London Wall Buildings, Lon- 
don, E.C.2, the British oil company with 
its oilfields and refinery in Trinidad, B.W.L., 
are included in the Air Ministry list of ap- 
proved firms for the supply of aviation 
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fuels. These included D.T.D. 224 aviation 
spirit (77 octane) and D.T.D. 230 aviation 
spirit (87 octane). Also, this Company's 
standard No. 1 grade Regent Super petrol 
(72 octane) and Regent Benzole Mixture (74 
octane) are used for a large number of light 
aircrait engines. 


211 PETO AND RADFORD, 50, Gros- 
venor Gardens, London, S.W.— 
“ Dagenite”’ aircraft accumulators are 
divided into two classes, i.e., those for use 
on machines with an aerobatic licence and 
those for non-aerobatic machines It is 
stated that “‘ Dagenite’’ accumulators are 
fitted almost exclusively as original equip- 
ment by British aircraft manufacturers, and 
the makers have been supplying the Air 
Ministry for over twenty years. There are 
many special features embodied. \ very 
practical application of the accumulators is 
the ‘“‘ Dagenite’’ ground starting battery 
and truck, as have been supplied to all the 
principal aerodromes in this country 


212 SILENTBLOC, LTD., Victoria Gar- 
oe 


dens, London, W.11.—Anti-vibration 
engine and equipment mountings, together 
with rubber bushes and flexible couplings, 
are amongst the chief products which this 
firm makes for the aircraft industry The 
principle of the Silentbloc bush involves the 
stretching of rubber between two concentric 
steel tubes. This has a dual effect, for 
rubber which is enclosed and in a state of 
tension does not deteriorate, whilst in the 
endeavour to regain its moulded slape it 
holds the metal portions of the bush so 
rigidly that no form of cement or vulcaniz- 
ing is needed, although a considerable degree 
of flexibility is allowed without the possi- 
bility of surface friction arising 


?1 ROTHERHAM AND SONS, LTD, 

Coventry, have been compelled, 
owing to the enormous demand for aircraft 
products, to extend their premises, which are 
now being equipped with the latest machinery. 
In addition to undertaking the manufacture 
of vast quantities of special parts for the air- 
cratt industry to proprietary designs, every 
effort is being made to supply such parts as 
compression release plugs, pe trol filters, 
petrol and oil strainers, unions, plugs, lock- 
nuts, flanges, adaptors, drain cocks, etc., to 
\.G.S. specifications. Rotherhams are ap- 
proved inspectors of aircraft material and 
particularly suited to undertake repetition 
work of precision. 


214 GERM LUBRICANTS, LTD., City- 
Gate House, Finsbury Square, Lon- 
don, E.C.2, market two standard oils for the 
lubrication of aero engines, and these are 
available at over fifty aerodromes in Britain 
as well as at many aerodromes abroad 
‘Germ Motoil XH,’’ the summer grade, is 
in many instances used all the year round, 
and ‘‘Germ Motoil HS” is for winter and 
use under conditions of extreme cold. Both 
these oils are manufactured on the Wells 
Southcombe process for increasing the vital 
property of “ oiliness,”” and their compara- 
tively flat viscosity curves have made them 
extremely popular Germ “Gun” grease, 
“Permeo "’ penetrating oil and “ Filmis” 
(soluble) and “‘ Filmac "’ cutting oils are ex- 
tensively used 


?1 RANSOMES AND RAPIER, LTD. 

Waterside Iron Works, Ipswich.— 
The productions of this firm for the aircraft 
industry comprise (1) Rapier aircraft cata- 


pults (operated by cordite or compressed 
air); with catapult experience dating from 
1925, they have supplied many of these to 
the British Admiralty nd foreign navies 


(2) Rapier-Glover aircraft docking cradle, a 
new patented method of handling boat and 


float seaplanes (3) Rapier mobile cranes, 
used for servicing aircraft outside or in the 
hangars. The slinging of torpedoes tor Fleet 
Air Arm aircraft is among their diverse 
uses. (4) Rapier lorry cranes, supplied for 


salvage work 


?1 PATENT MOTOR PRODUCTS CO., 

156, New Cavendish Street, London, 
W.1.—*' Hermeticoll ’’ is claimed to be the 
original liquid jointing made for use on air- 
craft and motor car engines. It is English 
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made and was first introduced on this market 
jn 1913; to-day it is extensively used among 
the leading aero-engine manufacturers. This 
product is put up in three sizes of tins and in 
one-gallon drums. 


RANSOME AND MARLES BEAR- 
71 ING CO., LTD., Newark-on-Trent.— 
The range of R. and M. bearings for aircraft 
covers every application for engines and con- 
trol points. Maximum capacity bearings with 
minimum weights have been developed in co- 
operation with the leading aircraft manufac- 
turers both at home and abroad. Amongst 
these can be numbered bearings fitted with 
duralumin cages, which are used for super- 
charger work, and which, in view of the 
ultra-high speeds involved, are subjected to 
most arduous duty. For control points, 
single-row self-aligning bearings of special 
construction and exceptionally light narrow- 
type bearings are manufactured. Where 
necessary side plates are fitted and the bear- 
ings packed initially with lubricant. Bristol 
engines have R. and M. bearings as standard 
equipme nt 


18 DOCKER BROTHERS, Rotton Park 
2 Street, Ladywood, Birmingham, 16, 
offer a complete range of finishes for the 
aircraft industry. These comply in all re- 
spects with the required Air Ministry specifi- 
cations. There has lately been added to this 
range a stoving pigmented enamel comply- 
ing with D.T.D. 235, which resists the fluid 
used in hydraulic actuation of brakes. An- 
other new addition is Dokadese universal 
cement. This is supplied in two grades— 
Dokadese No. 1 for extruding or knife appli- 
cation, and Dokadese No. 2 for brush appli- 
cation. 


219 NEVILLE’S AVIATION SUP- 
PLIES, LTD., 113, St. Peter's 
Street, St. Albans, will shortly commence 
business as general agents for aircraft acces- 
sories, and will act as purchasing agents for 
British firms abroad 


2? BAKELITE, LTD., 68, Victoria 

Street, London, S.W.1.—Bakelite 
materials are used for instrument panels, 
pulleys, control handles, guide tubes, chafing 
rings, conduits for electric cables and similar 
use For modern aircraft design, materials 
of high strength/weight ratio are required 
and extensive research has resulted in the 
production of Bakelite materials having such 
physical characteristics. A three-bladed con- 
trollable-pitch airscrew made from Bakelite 
material has been designed for a new model 
of a famous make of engine and shows a 
marked saving in weight over a metal two- 
bladed airscrew of the same power rating 
The saving in weight, it is stated, can only 
be obtained by virtue of the improved phy- 
sical properties in the new Bakelite material. 


2? CAMBRIDGE INSTRUMENT CO., 

LTD., 45, Grosvenor Place, London, 
S.W.1.—The Cambridge aero-mixture indica- 
tor is a flight instrument which analyses the 
exhaust gas from the engine and shows this 
analysis on a scale calibrated in air-fuel 
ratio over a range from 10 to 15. It pro- 
vides the pilot with a continuous guide, en- 
abling the mixture ratio to be controlled 
accurately at all altitudes. Then there are 
the Cambridge temperature-measuring — in- 
struments: Vapour pressure thermometers 
for oil or air temperatures—inexpensive, 
robust dial instruments; electrical resistance 
thermometers, for air temperatures, enable 
the temperatures at a number of points to 
be read on one dashboard indicator; and 
thermo-electric pyrometers for cylinder head 
temperatures, employing two forms of thermo- 
couple—one for fitting to the sparking plug 
and the other for fixing diréctly in contact 
with the external surface of the cylinder 
Other Cambridge instruments jor aircraft 
include a portable vibrograph for recording 
the magnitude and frequency of vibrations 
in any part of the fuselage; a combined 
accelerometer and airspeed recorder giving 
simultaneous records of the speeds attained 
during nt and of the acceleration measured 
along any axis; pilot testers for recording the 
reactions of potential pilots; extensometers 
and other instruments for aircraft research. 


— 
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222 SHORT AND MASON, LTD., Mac- 
dona'd Road, London, E.17, are now 
producing, amongst their many instruments, 
a chainless-type boost gauge of small dia- 
meter, the dial measurement being 2jin. It 
is actuated from a specially heat-treated 
diaphragm and chainless movement of new 
and simplified design. Their air-speed indi- 
cator is also furnished with this specially 
heat-treated diaphragm Their well-known 
altimeters, also, are now of the chainless 
movement variety and the introduction of 
the special diaphragm reduces lag to the 
minimum. Among other instruments, Short 
and Mason are sole concessionaires for the 
Brown turn and bank indicator made by 


S. G. Brown, Ltd., of Acton. 
223 HENRY BROWNE AND SON, 
LTD., Station Works, Barking, 
Essex, manufacturers of compasses for fifty 
years, are makers of the well-known “ Ses- 
trel’’ aeroplane compasses. The “ Sestrel *’ 
P.4 has a justifiably high reputation, a 
special ‘‘ Sestrel”’ micro-adjuster being a 
neteworthy feature. The compass is ad- 
justed by a micrometer movement, giving 
great accuracy. A special locking device 
prevents any possible movement of the cor- 
recting magnets which may be caused 
through vibration. The “ Sestrel’’ Mk. 
111A is also fitted with this highiy sensi- 
tive corrector and locking device. The “* Ses- 
trel ’’ Mk. 111A has an excelent record for 
use in civil aeroplanes. Flt. Lt. David 
Llewellyn used one on his first long-distance 
record flight from London to Johannesburg 
and Fit. Lt. “‘ Tommy" Rose also used a 
“ Sestrel’’ Mk. 111A in winning the 1935 
King’s Cup Race, and a P.4 on his Cape 
record. Henry Browne and Son, Ltd., have 
also discovered a paint that does not dis- 


colour. 
224 BRITISH INSULATED CABLES, 
LTD., Prescot, Lancashire, have 
large and well-equipped copper and alu- 
minium rolling mills at Prescot for rod, wire 
and sheet, as well as extruding and drawing 
plant for copper and aluminium sections. 
[hey are thus able to supply aluminium in 
many different forms, to Air Ministry re- 
quirements, for aircraft construction 
Amongst these are aluminium alloy bars and 
sections, pure aluminium sheets in hard, 
half-hard and soft tempers, and pure alu- 
minium bars and sections. They also sup- 
ply, to Air Ministry specifications, ena- 
melled bronze strand, lead-tin 70/80 per 
cent. fuse wire and asbestos-covered copper 
wire. At their Helsby works they make 
all types of single, twin and multi-core rub- 
ber cables to Air Ministry Specitications in 
various finishes; together with condensers, 
cords and _silk-covered wire for wireless 
apparatus. 


2? ROTOL AIRSCREWS, LTD., 

Lilanthony Road, Gloucester.—This 
company was formed earlier in the year as 
a result of co-operation between the Rolls- 
Royce and Bristol concerns in producing a 
constant-speed airscrew Those who were 
at the last S.B.A.C. Flying Display will 
remember the striking take-off of a Mer- 
cury-engined Hart with a three-bladed Rotol 
airscrew. A_ 12ft. gin. hydraulically oper- 
ated constant-speed airscrew, with mag- 
nesium blades, operating on the Rotol Hele- 
Shaw principle, was the first constant-speed 
airscrew to pass an Air Ministry type test, 
for which purpose it was used on a Pegasus 


X. 
226 Wycombe, well-known makers of 


all kinds of pneumatic equipment, have 
lately added several new items to their wide 
range of pneumatic tools specially designed 
for the aircraft industry. These include a 
new miniature drill, which, weighing only 
1ilb. and having an overall length of 7|in., 
is capable of drilling holes up to ;in. in 
steel; and a new portable beam riveter, for 
closing jin. steel or #in. duralumin rivets, 
similar in general design to the Company's 
portable squeeze riveters, but arranged to 
meet special conditions where space is 
limited. Recent developments also include a 
small and handy portable nibbler for cut- 
ing sheet metal up to No. 16 mild steel sheet 
gauge, and a new lightweight long-stroke 


BROOM AND WADE, LTD., High 
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riveter. New models have also been added 
to the Company's range of two-stage, 
double-acting air compressors, which are 
now built in capacities of from 320°to 2,500 
cu. ft. per minute for pressures up to 
20lb. / sq. in 


227 THE AIRSCREW CO., LTD., 
<_ Weybridge, Surrey, in addition to 


lesigning and manufacturing very large 
quantities of their famous wooden airscrews, 
hold the British licence for treating wooden 
blades by the Schwarz process, whereby a 
coating of weather-resisting material is 
forced into the pores of the wood under 
pneumatic pressure Detachable wooden 
blades are also manufactured for their three- 
bladed airscrews, the roots of which are 
held in a metal sleeve The detachable 
blades can, of course, be set to any desired 
pitch while the airscrew is stationary 
Blades for variable-pitch airscrews are also 
manufactured and treated in accordance with 
the Schwarz method 


228 THE CHLORIDE ELECTRICAL 

STORAGE CO., LTD., Clifton, 
Junction, Manchester, makers of Exide bat 
teries (manufactured for aircraft in a num 
ber of approved types), have successfully 
designed, in co-operation with the trolley 
manufacturers, an auxiliary starting unit 
which can easily be wheeled to an aero 
plane no matter in which position of the 
aerodrome it may be The battery, which 
is mounted on a trolley, is of sufficient), 
large size to have ample reserve of power 
for starting a large number of engines in 
succession, and it can also be charged con 
viently during the day or during the night 
when not in use. The usual arrangement is 
to have the battery in two sections, nomin 
ally of 12 volts each, which can be con 
nected in series or in parallel to suit the 
starting motor of the particular engine con 
cerned, the changeover from 12 to 24 volts 
being made by means of a simple link 
switch with clamping device to ensure good 
electrical contact to carry the very heavy 
current involved. The trolley is used by the 
Bristol Aeroplane Co. for ground starting 
of aero engines. 


9 FOX AND NICHOLL, LTD., 
“~ Kingston By-pass, Surbiton, Sur 
rey.—Every motorist who uses the King- 
ston By-pass knows Fox and Nicholl’s at- 
tractively-laid-out service station. What is 
not so widely known is that there has grown 
up behind it a fine factory with the most 
modern equipment to undertake sub-contract 
work for the aircraft industry At the 
moment, the work in hand includes the 
manufacture of fuel and oil tanks, engine 
cowlings, spats, seats, and various stressed 
skin items in Alclad and duralumin Pre- 
parations are already in hand for greatly 
increasing the amount of sheet-working 
plant which, incidentally, includes normal- 
ising equipment. The Bristol Aeroplane Co 
is among those for whom Fox and Nicholl 
ire sub-contracting 


230 DESOUTTER BROS., LTD., The 
Hyde, Hendon, London, N.W.9.— 
The range of special tools for the aircraft 
industry produced by Desoutter Bros. is 
claimed to be the most comprehensive in 
the world. The firm has the co-operation 
of all the leading aircraft manufacturers in 
the design of special tools for special pur- 
poses. As regards pneumatic tools, a very 
wide range of speeds is offered for the 
varving conditions met with from ,;,in. holes 
in duralumin and high-tensile steels to jin. 
holes, and additions are constantly being 
made to this range. The excellent power/ 
ratio and power/consumption ratio are still, 
it is claimed, unchallenged. Whilst Desout- 
ter Bros. have endeavoured to standardise 
upon a certain range with a tiew to keep- 
ing prices down, provision is always made 
for making special modifications to meet 
unusual calls. An excellent example is in 
their close corner drills, where they have 
standardised a 30 deg. and oo deg. angle 
drive to meet general requirements, whereas 
the double-jointed drill can be made up 
to any angle specified. Where electric tools 
are preferred, here again a wide range of 
standard speeds is offered. It is stated that 
the drill is the lightest, smallest and most 
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powerful drill for its capacity yet produced. 
The Desoutter types of special-purpose tools 
whith have’ been manufactured for the air- 
craft industry now run into three figures. 


231 NORTHERN ALUMINIUM COM- 
PANY, Bush House, Aldwych, Lon- 
don, W.C.2, are pioneers.in light alloys for 
aircraft construction, and their range finds 
very extensive use in all types of aircraft to- 
day. Most notable recent developments have 
been in the extending applications of the 
now famous “ Alclad "’ sheet in aeronautical 
construction. Giving added resistance to cor- 
rosion, Alclad ’’ has stood the test under 
the most stringent service use. A compre- 
hensive series of aluminium alloy extrusions 
are now being manufactured by the com- 
pany. These range from light fuselage 
stringer sections to heavy tees and other 
shapes for spar flanges. There can be no 
greater tribute to the qualities of the 
** Noral’’ range of products than the extent 
of their employment in to-day’s leading air- 
craft, ranging from the Empire flying boats 
and the Mayo composite to the Armstrong 
Whitworth Whitley, the Bristol Blenheim 
and the Handley Page Harrow 


232 CALLENDER'’S CABLE AND CON- 
STRUCTION CO., LTD., Hamilton 
House, Victoria Embankment, London, 
E.C.4, are specialists in the manufacture of 
electric eables for aircraft in conformity with 
Air Ministry regulations. These cables have 
been supplied to the English and Colonial 
Governments, and many of the leading air- 
craft companies both at home and overseas 
for a number of years, and are installed with 
special regard to the requirements of radio, 
telephony, lighting, ignition, control an: in- 
strument-board circuits In some of the 
larger type of aircraft, such as the Empire 
flving boats, there is approximately one and 
a quarter mile of Callender cable 


OS age AND SONS, LTD., Den- 
ton, Manchester.—Built throughout 
to meet all requirements of Air Ministry 
specifications, Oldham aircraft batteries are 
made in two 2-volt, one 6volt and three 12- 
volt types. Discharge curves published by 
the makers indicate unusually high efficiency 
under heavy duty 


23 P.B. DEVIATOR, LTD., 42a, Syden- 
ham Road, Croydon.— The P.B. 
automatic hydraulic control apparatus is an 
automatic pilot of which simplicity and effi- 
ciency are the keynotes. The total weight 
is under 60 lb., and it is stated that the 
only maintenance required during a year con- 
sists of oil replenishment and filter cleaning 
Its duties, efficiently performed, are those 
expected of a good automatic pilot, e.g., 
relieving the pilot of physical strain and 
leaving him free to attend to navigation; 
increasing passenger comfort in bumpy 
weather; and keeping the aircraft on an 
accurate course for aerial survey work 


23, NATIONAL FIRE PROTECTION 
CO., LTD., Petersham Road, Rich- 
mond, Surrey.—‘‘ Essex ”’ fire extinguishers 
are well known to aircraft constructors and 
operators the world over, and the National 
Fire Protection Co., Ltd., are now in pro- 
duction with a larger automatic installation 
(the No. 4 “ Essex ’’) which, it is claimed, 
will virtually render aircraft immune from 
the results of fire. This is achieved by using 
a.container of sufficient size to extinguish 
a fire in the engine nacelle when in flight, 
arising, for example, from a broken petrol 
pipe This unit would be operated by a 
flame switch positioned suitably in the 
nacelle, with a red lamp in the cockpit to 
indicate when the device had functioned 
Additionally, there is a crash operating de 
vice which automatically discharges the 
extinguishing contents shovld a crash occur 
in excess of a_ predetermined degree of 
impact 


236 S. J. MYERS AND CO., 21a, High 
Street, Coventry.—Where two or 
more metal sheets have to be riveted to- 
gether it is often necessary that tucy shall 
be held firmly in the desired positicn. For 
this purpose one of the most useful tools is 
a riveting clamp produced by S. J. Myers 


FLIGHT. 





The Desoutter 
shear : 


‘*Mighty Atom ”’ 
weight, 2) lb. ; capacity, up 
to 10 ft./min. in 18-gauge sheet ; 
curves down to I in. radius (para. 230). 


and Co. It is a conveniently small device 
that may be operated purely by hand, and 
it will hold any number of sheets up tc six- 
teen. In action a pointed member is threaded 
through the holes in the sheets to be riveted 
and then a milled nut at the head is turned, 
and firmly pinches the sheets into close con- 
tact one with the other. The tool can !« 
made to order for any gauge of metal. 


237 E. B. MEYROWITZ, LTD., 1a, Old 
x / Bond Street, London, W.1, have 
during the past twelve months made many 
improvements in connection with the various 
models of ‘“ Luxor’’ goggles, the most im- 
portant new feature being the use of syn- 
thetic lenses in their model No. 6. These 
lenses, which are absolutely unbreakable, are 
also obtainable in various tints, such as blue 
and amber. Meyrowitz are also very proud 
of the fact that during the past year more 
records were made with the aid of “* Luxor ”’ 
goggles, and mention should be made of the 
goggles which were designed and worn by 
Sir Malcolm Campbell, who broke the world's 
speed motor-boat record At the present 
time Meyrowitz are working on a new model 
which will give the wearer a practicaliy un 
limited field of view, both vertically and 
horizontally 


2) METROPOLITAN-VICKERS ELEC- 
a rRICAL CO., Manchester.—A_high- 
power spot-welding set is the latest Metro- 
vick product. Its special interest from the 
point of view of the aircraft industry lies in 
its ability to weld heat-treated aiuminium 
alloys, including Duralumin. This is achieved 
by using very high welding currents for ex- 
tremely accurate and short welding periods 
ind by efficiently cooling the electrodes to 
prevent distortion of the work owing to sur- 
face heating. In this apparatus the elec- 
trodes are separately water-cooled to within 
half an inch of their tips, iad the trans- 
former secondary winding is water cooled 


23 MAY AND BAKER, LTD., 42-3, St 
Paul’s Churchyard, London, E.C.4 
—Well established during recent years in the 
manufacture of aircraft windows, coc kpit en 
closures and inspection panels, Rhodoid 
‘V.4" transparent sheeting now gives place 
to a further improved product by the same 
makers. Known as “ V.7 Aviation Kho 
doid,”’ this sheeting not only has enhanced 
clarity, greater resistance to scratching and 
a higher degree of polish, Dut wili, it is 
stated, remain stable in quality up to the 
highest temperatures likely to be used in 
moulding or bending. The new “ V.7” 
quality retains the toughness and high im- 
pact strength characteristics of cellulose 
acetate sheet, and is available in a range 
of thicknesses from 1 mm. for inspection 
panels up to 6 mm. for windows and screens 
of high-speed machines, whilst complying 
with the requirements of B.S.S. F.56 in all 
thicknesses. 
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24 REDWING AIRCRAFT CO., LTD, 

Airport of London, Croydon, S$ irrey, 
are now concentrating on sub-contract work, 
and have recently made considerable exten. 
sions and additions to their premises and 
plant. With the advantage of the latest type 
of Hauser jig borer they are in a position to 
undertake a wide range of jig and tool work, 
including component assembly jigs and a 
variety of press-form tools, and they have 
recently patented an extremely interesting 
form of press tool designed expressly for air. 


craft details, the quantities of which seldom 
justify expensive tooling At present they 
are making a wide variety of 2-tails and 
components, including complete fuselage sec- 


tions, ailerons, and large bomb nacelles, the 
last-named involving some quite interesting 
problems in sheet-metal construction 


STEVENS BROTHERS WOL- 
241 VERHAMPTON), LTD With 
over forty years’ experience as manufac 
turers of internal combustion engines and 


specialists in machining, presswork,  wite 
and tube manipulation, brazing, welding, 
etc.. Stevens Bros are well fitted to under- 
take the production of “ bits and pieces” 
for the aircraft industry It is on such work 
that they are at present busily engaged 


M2 BOULTON AND PAUL, LTD, 
242 139, Queen Victoria Street, Lon- 
don, E.€ j (ld-established spec ialists in 
constructional steelwork, Boulton and Paul 
have been responsible for the erection of 
numerous aircraft hangars and factories at 
home and abroad. A glance at their beauti- 
fully illustrated catalogue shows that to 
their credit stand big buildings that are 

household words in the aviation indus- 
try, «.g., the Airwork service hangar at Hes- 
ton, the Saunders-Roe erecting shop at 
Cowes, and the open-jet wind tunnel at Fam- 
borough; yet they also undertake the con- 
struction of small club-houses, etc., on aero 


dromes 
243 BRADSHAW BROS. (CONTRAC- 
rORS, LTD Blackbird Road, 
Leicester, state that they have completed no 
fewer than twenty large aerodromes during 
the past two years. In addition to construc- 
tional work of this kind, they are experts in 
the improvement and drainage of existing 
aerodromes, and have recently perfected a 
gravel-filled mole drainage system which is 
proving very successful They have also 
invented a piercing machine for cutting 


“plugs "’ out of the ground and thus render- 
ing badly drained aerodromes usable at short 
notice 

244 FRANK HOW AND CO., LTD, 
a Trogon Wharf, Carnwath Road, 


Fulham, London, S.W.6, manufacturers of 
rrogon oils, are actively engaged on a very 
large contract which has been placed with 
them by the British Air Ministry Trogon 
aero oils, manufactured to specification 
D.T.D. 109, are now being supplied to the 
majority of the Royal Air Force units at 
home and overseas, and this, it is stated, 
represents the largest contract for oi] that 
the Air Ministry has vet placed. The firm 
recentiv moved to more commodious river- 
side premises at the above address 


245 THE HOFFMANN MANUFAC- 
a =) TURING CO., LTD., Chelmsford. 
—Hotfmann ball and roller bearings enjoy an 
enviable reputation in the aircraft industry. 
They have been used, both for engines and 
controls, practically from the outset As 
time elapsed, and aircraft production began 
to follow standardised lines, it became ad- 
visable to place a number of fresh series on 
the market in addition to standard 
and there now exists a range of bear 
such as the T, CS, and CA types, whicl 
been developed specially for use in 
controls [he first of these is for 1 
torque tubes, journal bearings of extra light 
section of the sizes in general demand. Both 
of the others are for use in more exposed 
positions, they have integral end-covers and 
are cadmium plated Ihe last-named type 
is a self-aligning bearing 


246 





HEPWORTH AND GRANDAGE, 
LTD., St. John’s Works, Bradford, 


claim that they are the largest producers 





Em 
for 


gine 
pist 
He; 
pist 
Jac 

arc 
die 

mat 
cat 


duc 

tvp 
cral 
and 
nes: 
port 
the 

cape 
vari 
met 
thon 
ings 
Teq 

mor 
of t 
is | 
scre 
qui 
pen 
cral 
Bro: 
of & 
May 


24 


don, 
stoc 
rhe 
Eur 
“D 
is a 
app 
ingl: 
bot! 
in a 
fittii 
men 
The 
lish 
tool: 


2 


Vale 
pate 
trac 
Tak 


four 
the 

dam 
cool; 


rhe: 
avia 
play 
fligh 
and 
are 

sizes 
and 
ty pe 
firm 
tena 


25 


Tespo 
numt 
engin 








7 
| 


lac 


con- 


of 
ery 
vith 
gon 
tion 
the 


ted, 

hat 
im 
ver- 


and 


gan 
ad- 

on 
igs, 
ave 
rat 

on 
ght 
oth 


ind 
ype 


xE, 
rd, 
‘eTs 





DECEMBER 2, 1937. 


of pistons, rings, pins and liners in - the 
Empire. There are Hepolite pistons in stock 
for every make of internal combustion en- 
gine in the world, and the range of these 
pistons in ludes cast-iron types, the famous 
Hepolite Y-Alloy and Heplex low-expansion 
ind Nelson Bohnalite Invar-strut and 


pistons 
Hepolite 


Jackson Heplex patent pistons. 





aircraft pistons are manufactured from semi- 
die castings, die castings and forgings in 
material conforming to Air Ministry specifi- 
cation 

HENLEY’S TELEGRAPH 
247 \ WORKS CO., LTD., Holborn Via- 
duct, London, E.C.1.—Manufacturers of all 


types of cable used in aero engines and air- 
craft, this Company observes that for cables 
and wires for this particular purpose light- 
ness in weight is a feature of primary im- 
portance They also stress the necessity for 
the rubber insulation to be waterproof and 
capable of withstanding wide temperature 
variations. For neatness in wiring, dia- 
meters must be small. Particular installa- 
tion situations determine the external cover- 
ings, and in cases where resistance to oil is 
required a cellulose lacquer finish is com- 
mon lo resist abrasion an outer sheath 
of tough rubber is necessary; and the cable 
is braided with tinned copper wires where 
screening from electrical disturbances is re- 
quired. Henley’s have a comprehensive ex- 
perience in the manufacture of cables for air- 
craft, and they recently supplied to Short 
Bros. of Rochester a considerable quantity 
of cables for the motor starter system on the 


Mayo Composite aircraft. 
248 THOS. P. HEADLAND, LTD., 164- 
168, Westminster Bridge Road, Lon- 
don, S.E.1, are Air Ministry approved 
stockists of aircraft steels and A.G.S. parts. 
They are also agents in Great Britain, 
Europe and British Dominions for the 
*Dzus”’ self-locking cowling fastener. This 
is a rigid, simple and permanent A.I.D.- 
approved fastener which is being increas- 
ingly used in the British aircraft trade for 
both Service and civil aircraft. Headlands, 
in addition, are specialists in machine shop, 
fitting shop and aerodrome tools and equip- 
ment, including transmission gearing, etc. 
They are sole London stockists for the Eng- 
lish Steel Corporation's high-speed small 
tools, tool steels and commercial alloy steels 


249 ; 1. R L. GIBSON AND CO., 

rD., Radnor Works, Strawberry 
Vale, Twk kenham, are makers of Kinnear 
patent steel rolling shutters Recent con- 
tracts include shutters ior buildings at Kai 
Tak Airport and the new Singapore Airport. 
In September there was a typhoon at Kai 
Tak; the wind force reached 165 m.p.h., but 
four of the five Kinnear shutters, fitted to 
the fuel and oil store, came through un- 
damaged. The fifth blew in because the 
coolies had omitted to fix the typhoon bars. 


250) K.L.G. SPARKING PLUGS, LTD., 
Putney Vale, London, S.W.15.— 
These famous sparking plugs, to which the 
aviation world needs no introduction, have 
played a vital part in countless record 
flights, including the maximum speed record 
and Sqn. Ldr. Swain’s altitude record. They 
are made in a range of 12, 14 and 18 mm. 
Sizes to meet all aero engine requirements, 
and there is also a selection of radio-screened 
types. In addition to plugs themselves the 
firm makes a range of sparking plug main- 
tenance and testing equipment. 


25 DART AIRCRAFT, LTD., 29, High 

Street North, Dunstable, Beds.— 
Recently reorganised, this firm is shortly to 
extend its works and is busy on sub-contract 
work for one of the biggest aircraft manu- 
facturers in the country. It is, however, 
prepared for further sub-contract cnd 
development work and can guarantee quick 
delivery. Incidentally, a two-seater on simi- 
lar lines to the Kitten is in process of 
development on the aircraft side, and this 
machine should appear next year. 


25 HENRY WIGGIN AND CO., LTD., 

Thames House, Millbank, S.W.1, are 
tesponsible for Monel metal, which has a 
number of specialised uses in aircraft and 
engine construction. One variety, known as 
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Iconel, is particularly well adapted for such 
items as exhaust manifolds and cabin heaters. 
It withstands the high operating tempera- 
tures involved, resists corrosive attack by 
leaded-fuel combustion products, is available 
in large-diameter, light-gauge solid drawn 
tube, and can be readily worked by pressing 
and welding. 


253 | FERRANTI, LTD., Hollinwood, 

Lancs, have introduced an interest- 
ing new air-speed indicator By careful 
attention to design and by the use of Monel 
K for diaphragms, it has been possible to 
eliminate the. usual bi-metal temperature 
compensator and to secure increased accu- 
racy. An engine speed indicator having 
novel features has been produced. The de- 
sign aims at reducing errors due to friction 
and lack of balance in the mechanism. This 
is achieved by a special arrangy:nent of 
control spring and careful design of all sliding 
members. A fuel pressure gauge »i robust 
design is being manufactured It contains 
a bourdon tube of generous proportions. An 
electrical engine thermometer is a_ thermo- 
couple-operated D.C. instrument, compen- 
sated for ambient temperature changes. 
There are also radio instruments. 


254 EDUCATIONAL SUPPLY ASSO- 
CIATION, LTD., Esavian House, 
181, High Holborn, London, W.C.1.—Whilst 
the general principles of the Esavian folding 
and sliding doors for aircraft hangars and 
factories remain the same, detailed improve- 
ments and developments are constantly tak 
ing place. Top and bottom movements on 
the sliding upright can be lubricated by 
means of group lubrication, with the grease 
nipples mounted on a battery plate The 
electrical apparatus for opening and closing 
the doors can be arranged in such a way as 
to meet the requirements of the Home Office, 
and can be used on doors cuclosing dope 
shops and other premises where highly in- 
flammable material is stored. Where fitted, 
the electrical winding gear will open or close 
doors 200ft. wide in under 60 sec. 
DUNDAS, LTD., The Air- 


, K. 
yx < port, Portsmouth, manufacture 


various products for the aircraft industry, 
among which are seats in steel, Elektron 
and aluminium; welded structures of all 
kinds; steel maintenance platforms; metal 
roof frames for cabin aircraft; complete 
assemblies such as bomb and _ anchor 
winches; metal ribs for wings, etc.; tripod 
maintenance jacks; tail-wheel trolleys for 
aircraft up to 10,000 Ib weight; and 
aircraft sheet metal work of all kinds. The 
company also acts as agents and representa- 
tives for aircraft and engine manufacturers 
and the allied trades in India 


256 ALEXANDER DUCKHAM AND 
CO., LTD., Duckham House, 16 and 
18, Cannon Street, London, E.C.4, are manu- 
facturers of Duckham’s Aero N.P.5 (engine 
lubricating oil), which not only conforms to, 
but, it is claimed, actually surpasses, the 
Air Ministry's specification D.T.D.109. They 
are also manufacturers of, and suppliers to 
Government departments and the aircraft 
industry of, soluble and neat cutting oils, 
industrial oils and greases of every descrip- 
tion, easing oil (for freeing refractory bolts, 
nuts, etc.), hand cleanser (invaluable in 
machine shops as preventive of dermatitis), 
“Immutol Slush”’ and other preparations 
for protecting bright inctal parts from rust 
and corrosion. 


25 BONEHAM AND TURNER, LTD., 

Nottingham Road, Mansfield, Notts, 
specialise in the manufacture of jig brushes 
and undertake precision machining 


I. BELL’S ASBESTOS AND ENGI- 

NEERING SUPPLIES, LTD., 
Slough, w shose pioneer work in asbestos fire- 
rescue equipment has gained them an inter- 
national reputation, have, after long experi- 
ments, produced a new type of protective 
flying suit. It is made in asbestos fabric, 
and each unit—overall suit, helmet and 
gloves—is cut on a standard R.A.F. pattern, 
with the exception that the visor is incor- 
porated for use in case of emergency. This 
new type of flying suit, which is extremely 
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comfortable and less bulky than ordinary 
equipment, will give the wearer « consider- 
able amount of protection from flame should 
fire break out and give him valuatle time to 
escape ‘ Bell's" have also devised an 
asbestos screen system for isolating burning 
aircrait in hangars, thus preventing the 


flames from spreading. 

259 WILLIAM BARBOUR AND 
SONS, LTD., Lisburn, N. Ireland, 

specialise in the manufacture of linen and 

hemp threads, twines and cordages used in 

the construction of aircraft Their connec- 

tion with the industry dates back to the 


earliest days of aviation heir linen 
machine thread is marketed under the fami- 
har “Sphinx "’ trade mark rhe Lisburn 


firm have kept in closest contact with con- 
structional development and are fully con 
versant with the various specifications cover 
ing lines, cords and cordages used in air- 
craft building and accessories 


260 CHAS. H. PUGH, LITD., Whit- 
worth Works, Tilton Road, Bir- 
mingham, 9, are makers of the well-known 

Atco’ motor lawn mowers and power- 
driven scythes. These are particularly use- 
ful for aerodrome mowing in the neighbour- 
hood of clubhouses, etc., where the presence 
of heavier apparatus, as used to mow the 


landing ground, would be inconvenient 
261 VICKERS (AVIATION) LTD., 
Vickers House, Broadway, London, 
S.W.1.—Perhaps best known among Vickers 
aircraft accessories are their fuel system fit- 
tings These have become a standard part 
of the equipment of the. great majority of 
aircraft of all types, both Service and com- 
mercial They include two-, three- and 
four-way fuel-cocks, two- and three-way oil 
cocks, in dural and brass, non-return valves 
(horizontal and vertical types), fuel filters 
and pumps. . There is also the Vickers olco- 
pneumatic shock-absorber strut, 


26 WRIGHT'S ROPES, .LTD., _ Bir- 

mingham, 9, supply steel cables 
suitable for various purposes in aircratt 
equipment These cables are spun from 
finest British steel to comply with such 
specifications as 3W6, 5Wa2, DT, 181A, DTD, 
Cables can be supplied with suit 
able fittings if desired, while a speciality is 
made of non-corrodible cables and strands 


263 CONSOLIDATED PNEUMATIC 


POOL CO., Egyptian House, 170, 
iccadilly, London, W.1, have specialised in 
the production of drilling and riveting tools 
for the last forty years. Air and electric 
drills are offered weighing from 1$ Ib. up to 
5 lb. for large-capacity drills and nut-run- 
ners, and there are angle drills and screw- 
drivers of several types High-frequency 
electric drills, developing great power for 
their weight, are becoming increasingly popu- 
lar \s regards riveting equipment, there 
are light pneumatic hammers (approx. 3 Ib. 
in weight, giving 5,000 blows per minute), 
a slow-hitting hammer (1,500-2,000 b.p.m.), 
ind a new tool which will knock down and 
‘head’ a dural rivet at a single blow 
Corner riveters, squeeze riveters (including 
a type which will give a squeeze of up to 
2 tons, though weighing littl more than 
5 lb.), and a pneumatic planishing iron for 
sheet metal, are other specialities 


264 EQUIPMENT AND ENGINEER- 
ING CO., LTD., 2 and 3, Norfolk 
Street, London, W.C.2.—The Magnafiux 
crack detector has a number of applications 
in aircraft manufacture, particularly in the 
sphere of engines The ferrous part to be 
tested is poured or sprayed with a “ detector 
ink "" and laid across the poles of a special 
electro-magnet, and even the finest crack at 
once shows up clearly as a black line. A 
demagnetiser, for use afterwards, forms pa.t 
of the equipment Two new Magnaflux 
models are specially designed for testing 
small mass-production parts and helical 
valve springs respectively 


26 ZINC ALLOY RUST-PROOFING 
CO... LTD., Shakespeare Street, 
Wolverhampton.—Sheradising (a process 


now approved by the Air Ministry), in which 
this firm specialises, is a low-temperature 


2%, ct 
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heat treatment of iron and steel parts in the 
presence of zinc dust rhe process results 
in the formation of a zinc-iron alloy at the 
surface of the treated metal, continued into 
a deposit of pure zine of which the thickness 
can be regulated. This thickness is, for Air 
Ministry requirements, not less than 0.0003in 
and not more than 0.005in. The sherardised 
surface is relatively hard and very resistant 
to a providing its own bearing sur- 
face by flow of the zinc coating (Sheradised 
rivets, for example, may be  cold-headed 


without destroying the protection). 

THE WEYBURN ENGINEERING 
266 CO., LTD., of Elstead, Surrey, 
manufacture a comprehensive range of en- 
gine components for the aircraft industry, 
their chief products being camshafts, gud- 
geon pins, tappets, airscrew bosses, unit 
assemblies, and any parts requiring a great 
degree of accuracy, both in machining and 
heat treatment. 


267 F. HILLS AND SONS, LTD., 
lrafford Park, Manchester, 17.—In 
addition to their manufacture of the Hillson 
Praga monoplane, this firm does a_ larg 


business in aeronautical plywood. 
268 ALFRED ROBERTS AND SONS, 
LTD., Deykin Avenue, Witton, 
Birmingham, are specialists in the manufac- 
ture of mechanical rubber parts to cus 
tomers’ designs These include such parts 
as engine mountings in which 
bonded to metal. 


269 CRIMBLE OF STAINES, 10, King 
ston Road, Staines, are contractors 
to the Air Ministry and act as agents for 
such vehicles as the Fordson tractor for 
aerodrome constructional and operational 
work, and the Fordson articulated lorry, giv- 
ing 26ft. oin. loading space for the carriage 


of aircraft. 
27 ESSEX AERO, LTD., Gra 
Airport, are aircraft and engine over- 
haul, repair and maintenance experts who 
also specialise in the modification and erec¢ 
tion of experimental aircraft Ihe fact that 
they rebuilt and fitted out the D.H. Comet 
G-ACSS, which subsequently made the re- 
markable two-way Cape record, is testimony 
to their workmanship 


vrai t W. FABER, 13-14, Camomile 
Street, London, E.C.3, are noted for 
slide rules, scales and other drawing-office 


equipment—and, of course, the famous Faber 
pencil, 


rubber ts 


vesend 


272 G.Q. PARACHUTE CO., LTD., 
Stadium Works, Woking, Surrey.— 
The G.Q. “ Harnasuit ’’ consists of a stan- 
dard Service type of white twill suit, on the 
outside of which is fastened a self-adjusting 
silk parachute harness An inflatable silk 
lifebuoy is also included. Large snap hooks 
on the harness are provided for quick attach- 
ment to the G.Q. breast-type parachute. An 
other ingenious kit is the G.Q. “ Parasuit 

The main feature is a frameless flexible pack 
which enables the back-type G.Q. parachute 
to be built in very comfortably as part of the 
fying suit—which, incidentally, can be sup 
plied in any required colour, e.g., for various 
air forces. In addition, the G..). company 


makes a full range of orthodox packs 
a WILLIAM MILLS, LTD., 

Street, Birmingham, specialise in 
castings for the aircraft industry in alumi- 
nium alloys to Air Ministry specifications 
Their \erial '’ alloy is particularly suitabk 
for fine machining. 


274 | ogo RAW-HILL PUBLISHING CO., 

D., Aldwych House, London, 
W.C.2, are publishers of numerous books of 
value to the aircraft industry, to aeronautical 
students and to pilots and navigators. Two 
of their most recent works are Synoptic and 
Aeronautical Meteorology, by Horace Robert 
Byers, of the U.S. Weather Bureau, and Aj) 
Navigation Driii skh Empire Edition), by Lt.- 


Cdr. P. V. H. Weems 
Pa s REVVO CASTOR CO., LTD., Arch- 
dale Works, Blechynden Street, Lon- 


don, W.11.—* Revvo"’ high-duty _ball-bear- 


Grove 


FLIGHT. 


ing castors suggest themselves as fulfilling 
any number of useful duties in aircraft and 
engine factories, airport buildings, etc 


276 ZWICKY, LTD., Slough, Bucks.— 
ma Designers and constructors of aircraft 
refuelling units, and suppliers in large quan- 
tities to the Royal Air Force. Zwicky, Ltd., 
have recently perfected two new motor ten- 
ders, both of large fuel capacity One is 
an airport refuelling tender, of handsome 
semi-streamlined design, and the other a Ser- 
vice unit. In both cases a delivery of 150 
galls./min. is possible; there are separate 
tanks for different octane values (mul- 
tiple pumps prevent risk of adulteration), 
and the spirit is delivered close-filtered, de- 


aerated and recorded. 
27 ACCLES AND POLLOCK, LTD., 
a Oldbury, Birmingham. — This  old- 


established firm of tubing specialists can 


supply almost any variety of tubing in 
round, streamline, oval, square and special 
sections for aircraft work. Undercarriage 


legs, exhaust collector rings and instrument 
capillary tubes are but a few of the con- 
trasting purposes for which Accles and Pol- 
lock steel tubing is used. 


278 REID AND SIGRIST, LTD., 
Lh Shannon Corner, New Malden, 
Surrey.—Pioneers in the design and manu 
facture of the turn indicator as we know it 
at present, this firm has also ‘leveloped a 
combined turn and lateral level ir.dicator 
known as the Gyorizon. 3y the simple 
expedient of extending the turn needle, ant 
ing a pair of “ wings’’ to it, and arranging 
for a visible liquid lateral horizon in the ‘dial 
immediately behind, the firm has produced 
an instrument which, while providing all the 
essential indications in a fairly easily under 
stood form, may also be used for flying in 
all possible attitudes, including the inverted 
position. With either the standard turn indi- 
cator or the Gyorizon it is usual to fit a fore 
and aft level or pitch indicator, ind that pro- 
duced by R. and $. is one of the best-known 
examples 


STRAINERS, 


279 i: rO - KLEAN ST 
L 7D 40, Trinity Square, London, 


manufacture the \uto-Klean ”’ 
- tro i filter which is used by several leading 
engine manutacturers and vhich has 


figured in the equipment of many achines 
successful in races and record attempts. Ease 
of maintenance ts a feature 

280 THE BRITISH OXYGEN CO.,, 
ra LTD., Thames House, Millbank, 
Westminster, London, S.W.1, are specialists 
in the technique of welding and_ similar 
processes. Part of their service is complete 
scientific investigation into the weldability 
of metals and alloys. Such investigations, 
it is stated, are being made continuously 
and result in the establishment of reliable 
specifications for welding rods of analyses 
suited to individual requirements, also re- 
sulting in the manufacture, under expert 
hands, of fluxes made from the purest 


ingredients 

28 BROOK MOTORS, LTD., Empress 
<_< Works, Huddersfield, have made a 
special study of the requirements of the air- 
craft industry in regard 15 electric motors, 
and have a wide range of types from frac 
tional h.p. motors upwards. A ‘Brook special- 
ity is the totally-enclosed, surface-cooled 


motor 

28? CELLACTITE AND BRITISH 
4+ URALITE, LTD., Lincoln House, 

96-302, High Holborn, London, W.C.1 


Cellactite roofing, vertical cover and in- 
terior walling is widely popular in the aero- 
nautical community, having been adopted 
by the Air Ministry, Handley-Page, Ltd., 
Fairey Aviation Co., Short Bros., Bristol 
\eroplane Co., and others. It is stated to be 

splendid insulator, thereby ensuring com- 
fortable atmospheric conditions within the 
building on which it is used, 


283 J . HABERSHON AND SONS, 
Pe rb. Holmes Mills, Rotherham.— 

is seldom realised how many parts used 
in aircraft begin life as strip steel, of which 
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every variety is made by Habershons to 
\.L.D. limits. In addition, sheet steel, finely 
finished, is a speciality of this famous mills, 


284 r. FLATHER, LTD., Standard 
Steelworks, Sheffield.—These steel. 
makers produce their approved material in 


various Seens to meet the special require 
ments of the aircraft industry. 


285 M.C.L. AND REPETITION, LTD, 
ery Lane, Langley, Birmingham, 
are large-quantity producers of nuts, bolts, 
screws, washers and A.G.S. parts generally, 
either to existing Air Ministry standards or 
to any special requirements of customers 


286 R. AND J. PARK, LTD., 143, Fen- 
church Street, London, E are 
experts in the packing and shipping of air- 
craft and engines for export. 


287 REYNOLDS TUBE CO., LTD, 
<_< Hay Hall Works, Tyseley Bir- 
iningham.—For many years the name Rey- 
nolds has been associated with seamless steel 
tubes, and, latterly, with tubes of alu. 
minium and magnesium alloys. A recent 
addition to their activities is the manufac- 
ture of built-up steel tubular structures, such 
as engine nacelles \n associated company, 
Reynolds Rolling Mills, Ltd., for the produe- 
tion of aluminium and magnesium alloy 
sheet and strip was formed last year 


288 EDWARD WEBB AND SONS, 
LTD., Stourbridge Experts on 
the subject of seeding for grass, Edward 
Webb have closely studied the subject of 
aerodrome preparation, and have been re 
sponsible for the seeding of several impor- 
tant Service aerodromes The grass ially 
advised is of a particularly tough-rooted 
nature 


289 ; SKEFKO BALL BEARING CO, 

TD., Luton.—In general it may be 
said that pine de from the S.K.F. standard 
ranges meet all the requirements of the air- 


craft industry, but there are where 
specially designed bearings are necessary and 


cases 





the firm’s policy is to develop such types 
as and when the demand is_ sufficient 
For normal aircraft purposes the double- 
row self-aligning extra small type bearing 
has been very widely used Lhe self-align- 
ing feature is most valuable in accommodat- 
ing the slight distortion which inevitably 
occurs in the structure rhe single-row, 
deep-groove type is in favour for such ap- 
plications as landing wheels or rscrew 
thrusts Cylindrical roller bearings have 
higher load-carrying capacity than ball bear- 
ings of the same overall dimensions, and 
are used as main crankshaft bearings in cer- 
tain aero engines, while taper roller bearings 
are used in landing wheels 


290) a INCANDESCENT HEAT 
CO., LTD., Cornwall Road, Smeth- 


wick, Birming oh : re specialists in the 
design and manufacture of all tvpes of indus 
trial furnaces and equipment The range 
covers gas, oil, electric, producer gas and 


coal-fired furnaces, together with cl ing 
machines, quenching plants, conveyors, gas 
producers, drying plants, melting and liquid 
bath furnaces, mechanical equipment, mill 





gear, pyrometers, automatic controllers, ete. 


291 S. LEWIS'S, Carburton Street, 

London, W.1.—So wide is the range 
of aviation clothing listed by S. Lewis that 
it is impossible to detail individual items, 
but there is an endless variety of flying 


suits, helmets, etc which can always be 
designed if necessary for customer's own Te 
quirements \ wide choice of goggles is 
stocked, and two new models have recently 
been introduced. One is a high-speed fly- 


ing or racing goggle fitted with rubber edges 
and embodying an air vent to prevent mist- 
ing of the glass and to secure comfort for 
the wearer in hot weather \nother the 
modern square-framed type of Service goggle. 
Like the other, it is fitted with air vents 


29? AERONAUTICAL AND PANEL 
ZI PLYWOOD CO., LTD., 215-226, 
Kingsland Road, London, E.2, are suppliers 
of a wide range of aero plywoods. Various 
types of adhesive are used for gluing the 
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plies toge ther, but for hot and tropical coun- 
tries this firm now employs a synthetic 
resi type of adhesive which is heat- and 
water-resisting and impervious to fungus 
growth and bacteriological attack. In addi- 
tion to the ply in sheets, Aeronautical and 
Panel Plywood produce shaped sections. 


TRIPLEX SAFETY GLASS CO., 
29 LTD., 1, Albemarle Street, Picca- 
dilly—This pioneer firm of safety glass 
manufacturers, long famed for windscreens, 
goggles, and similar equipment, now has the 
United Kingdom rights for the shaping, dis- 
tribution and service of “ Perspex,’’ which 
is dealt with in paragraph 200 of this review. 


LAYCOCK ENGINEERING CO., 

LTD., Victoria Works, Millhouses, 
Sheffield.—Some widely assorted but ex- 
tremely useful workshop equipment is offered 
by this firm to the aviation industry; it in- 
cludes the Laycock-Paasche portable dope- 
sprayer plant, with motor-driven twin air 
compressor having silent diaphragm, and the 
whole plant weighing about 59 lb.; Laycock- 
Balcrank portable oil drain for draining oil 
from aircraft tanks, adjustable to any posi- 
tion or height; Laycock-Paasche airbrush for 
spray painting er doping in the works; Lay- 
cock axle stands, which have many uses in 
the assembly shop; Laycock connecting-rod 
aligner for testing and straightening rods dur- 
ing assembly; and Laycock pressure cleans- 
ing tank, which efficiently cleans, with high- 
pressure paraffin, all dirty components. 


205 BESSBROOK SPINNING CO., 
LTD., 15, Aldersgate Street, Lon- 
don, E.C.1, are suppliers of high-grade air- 
crait linen fabric to suit all requirements. 


MESSIER AVIATION ENGINEER- 

ING CO., LTD., 175, Piccadilly.— 
This company was formed about a year ago 
to manufacture under licence in this country 
the well-known French Messier aviation pro- 
ducts, which mainly consist of retractable 
undercarriage gear and v.p. airscrews. 


297 SOUNDPROOFING, LTD., Minerva 
Road, Park Royal, London, N.W.10, 
are experts in the eliminating of noise from 
aircraft interiors, both by advice on the 
modification of structural design before 
building, and by the installation of sound 
insulation in existing aircraft. 


208 STERLING METALS, LTD., Coven- 
try.—Specialists in magnesium cast- 
ings during the past ten years, this com- 
pany are also the pioneers of E lektron mag- 
nesium castings in this country and are 
probably the only firm which has a mag- 
nesium foundry entirely devoted to aircraft 
production. Sterling Metals supply alumi- 
nium alloy castings to many constructors 
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Anti-corrosive Preparations—See Dopes, etc 
Armament Work—See Work, Armament and 

General 

Asbestos Clothing * 258 
Automatic Pilots - 85, 209, 234 
Auxiliary Engines . : . 1 
Balloons - 136 
Batteries 188, 211, 228, 235 


Bearings and Bearing Métals, 10; 25, 49, 67, 
112, 212, 217, 245, 289 


Belts, Safety . — 136, 161 
Books, Technical, ete ; 9, 183, 274 
Brakes 29, 84, 88, 193 


Buildings and Constructional Equipment’ (see 
also Steelwork, cae, 28, 45, 48, 
139, 242, 249, 254, 282, 303 


Cabin Equipment, Heating, Ventilating, etc., 
62, 112, 130, 161, 171, 193, 198, 297 
Cable, Electric .........-. .. 224, 232, 247 
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and engine builders and are now in a posi- 
tion to deliver light forgings in aluminium 
and magnesium. 


AEROSTYLE, LTD., 174,.St. John 
Street, London, E.C.1.—Aerostyle, 
Ltd., have closely studied the requirements 
of paint and dope-spraying work, and 


specialise in portable plant. 
300 SUPERFLEXIT, LTD., Trading 
Estate, Slough, Bucks.—Flexible 
pipe lines of various sizes are universally 
fitted to aircraft, since the necessary flexi- 
bility of an airframe puts rigid piping out 
of the picture save where this is being used 
over short distances or between points 
mounted rigidly in relation to one another 
Superflexit is of the non-metallic type and 
the unions are permanently attached. The 
special lining is insoluble and impermeable 


by any normal fluid. 
301 LEWIS BERGER AND _ SONS, 
LTD., Homerton, London, E.9o.— 
The products of this company include nitro- 
cellulose aircraft. dopes for ordinary and 
“adverse conditions’’ schemes, and for 
which good penetration, build and tautening 
properties are claimed; cellulose finishes, 
including aluminium nitro-cellulose covering 
of great durability and brightness; enamels, 
which are extremely elastic and durable and 
can be burnished with abrasive polishes to a 
super finish; and clear lacquers for all pur- 
poses. Synthetic enamels include, air drying 
and low-temperature stoving grades. All 


are to approved Air Ministry specifications. 
30 MAGNESIUM CASTINGS AND 

PRODUCTS, LTD., Buckingham 
Avenue, Slough, Bucks.—This firm, which is 
associated with High-Duty Alloys, Ltd. 
(para. 36) is responsible for the ‘‘ Magnu- 
minium "’ series of magnesium-base alloys in 
all cast and wrought forms to Air Ministry 


specifications 

303 JOHN LYSAGHT, LTD., Bristol, 
specialists in constructional  steel- 

work, have erected a large number of steel 

structures for the housing and manufacture 

of aircraft. They were responsible for con- 

siderable extensions at the Bristol Aeroplane 


Company's works 
304 FISHER AND LUDLOW, LTD., 
Albion Works, Birmingham, are ap- 


proved specialists in sheet metal work and 
presswork of all descriptions 
PRIESTMAN, LTD., Cupro 


305 ¢ Pow Irv, Leopold Street, Birming- 


ham, 12.—The range of “ T.J.P."" non-fer- 
rous alloys includes notched bars, ingots, 


Cables, Wire—See Wire 


Cameras 76 
Camshafts 166, 266 
Carburation Equipment 144, 156, 163, 199 
Castings—See Alloys 
Catapults 215 
Cemenis (See also Dopes, etc., and Jointing 
Materials) 93, 218 
Chain Transmissions 81 
Clips, Hose 22 


Clothing, Goggles, etc., 37, 41. 114, 128, 


Controls .. 52, 81, 91, 112, 138, 174, 300, 309 
Cordage 259 
Cranes. ‘ 215 
Crankshafts sbaees 141, 166 
Cushions an 130, 161 
Cutters, Milling - 5 


Doors—See Buildings 
Dopes, Paints, Rustproofing and Allied Pre 
parations, 12, 30, 63, 87, 109, 134, 202, 
203, 218, 223, 256, 301 


Drawing Office antennae 271 
Drives, Flexible 56, 403, 311 
Drogues... 136 
Electrical Equipment, General, 55 124, 157, 
158, 164, 179, 201, 224, 232, 247 
Ear Defenders . : , 71 
Engines, Auxiliary .. ; . 1 


Engineering, Repetition—See Work. 


Fabric ae 
Factory Equipment—See also Tools, 14, 20, 
32, 35, 43, 47, 56, 64, 65, 108, 151, 152, 
171, 255, 264, 275, 281, 290, 294, 299 


565 


forging and extrusion billets, rolling slabs, 
wire bars, sticks and shot. These are sup- 
plied to standard specifications or to cus- 
tomers’ own requirements, and well-equipped 


chemical and physical laboratories ensure 
high quality. 
THOMAS GREEN AND SONS, 


306 LTD., New Surrey Works, South- 


wark Street, London, S.E.1.—This old-estab- 
lished firm of lawn mower manufacturers in- 
cludes in its range of machines several types 
of triple, quintuple, and septuple gang 
mowers, particularly suitable for aerodrome 
maintenance, where quick and efficient mow- 
ing is a primary consideration rhe firm 
has fulfilled a number of Air Ministry con- 


tracts. 

307 BREEZE 
/ GREAT 

Vicarage Lane, 

Ltd., below. 


CORPORATION OF 
BRITAIN, LTD., 54, 
Ilford.—See Plessey Co., 


308 | PLESSEY CO., LTD., Vicarage 

Lane, lIlford.—This Company is 
now busy on a number of items of equip- 
ment for aircraft, chief among which are 
the Breeze ignition screening harness, Coff- 
man cartridge-type engine starters, and a 
range of fuel, oil and vacuum pumps. They 
are also responsible for complete aircraft 
screening systems, as fitted to a trainer now 
going into service in the R.A.F. in large 
numbers 


309 


N.W.10, 


BOWDEN (ENGINEERS) LTD., 
Willesden Junction, London, 
specialists in the manufacture of 
control cables, produce the multi-wire 
* Bowdenex " conduit, which is _ finding 
wide application in the aircraft industry 
[his control combines the advantages of 
both the flexible and solid or positive type 
of control. 


10 HENDERSON SAFETY TANK 
3 CO., Watergate House, 15, York 
Buildings, London, W.C.2.—After a long 
series of experiments, this company has per- 
fected its crash-proof fuel tanks. The tanks 
have successfully passed official tests by the 
Air Ministry, and permission has been given 
for their installation in civil aircraft. 


311 FLEXIBLE 
Tlown Road, Edmonton, London, 


N.o, make a wide range of grinding and 
drilling tools, flexible-shaft driven. 


SHAFT MFG. CO., 


312 MARTIN - BAKER AIRCRAFT, 

High Wycombe, Bucks.—Chiefly 
remembered, so far as accessories are con- 
cerned, for the Martin-Baker wind indicator, 
this firm is at present engaged on important 
work of an experimental nature. 


ACCESSORIES 


Filters . 64, 144, 151, 213, 261, 279 
Finishes—See Dope, etx 
Fire-fighting and Crash Equipment, 89, 104 

139, 235 
Flame Traps and Dampers 144, 156 
Flares, Pyrotechnics and Equipment 85, 192 
Floodlights—See Lighting Equipment 
Flotation Gear 104, 136 
Flowmeters 155 
Fuels 59, 131, 153, 210 
Furnaces 290 


Gaskets—See Jointing Materials 
Generators—See Electrical Equipment, General 
Goggles—See Clothing 
Gun Gear 29. 193 
Hand Cleansers 47 
Hangars and Constructional Components—See 
Buildings 

Hose Clips 22 
Hydraulic Operating Equipment, 66, 74, 91, 

151, 193 


Ice Formation Preventives 132 
Instruments, Aircraft and Engine, 7, 9, 50, 53, 79 
92, 110, 194, 207, 209, 221, 222, 2535 

Instruments, Navigation, 9, 50, 85, 110, m2, 
143, 209, 222, 223, 278 


Jet-calibrators , 156 
Jointing Materials, 24, 31, 87, 112, 134, 202, 

205, 216 
Joints, Ball : . 111, 156 
Lavatory Equipment, Aircraft . ° 26 
Lights, Aerodrome and Works, 2, 9, 53, 122, 

164, 204 
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Lights, Aircraft 55, 110, 124, 164, Plugs, Sparking, and Accessories, 9, ; Synchronisers Engine 
Lorries, Aircraft . @ 147 aN song 
Lubricants (Aircraft and Industrial), 12, 17, Plywood.—See Wood . ; Tanks.—See Pre k 
9, 72, 73, 131, 159, 214, 244, 256 Presswork and Spinning (See Also W Testing Ea ae a 
Lubrication Equipment .. 151, 152, 294 19, 44, 51 62 2t ‘157 ;. 2 ‘To 3. Testing Equipment, 23, 110, 116, 158, 194, ® 
- ae 240) 2a1 258 ec - 221, 253, 
Machine Teolse—Seo Tools, Machin — a onto 240, 241, 255, , Time Recorders ...... 
Machining—See Work Pumps, Fuel and Oil, 66, 92, 151, 152 Tools, Machine, etc., 4, 5, 20, 32, "43. 44 56, 
er ee 8s 79. 12 , 66, 92 2, 21; ' 65, 98, 103, 105, 111, 119, 147, 170, 175. 
Maintenance and Aircraft Repairs, 154, 160, ce . . Dp 185, 226, 229, 248, 257, 263, 
162, 167, 178, 180, 182, 184, 187, 189, 270 — Rragiators Tools, Pneumatic 226, 229, 
Metal, Scrap 9 oe tors 2 Training Equipment : 
Metal-cpraying Hadipment al ee . 9 18 61, 77 3 Tubing, Flexible 
i akuucinen dae simassenk: alee . Wack, “. we gy es = 82, 151, 152 rubing See Steels, Also Alloys 
Armament and General ieste s Aircraft.—See Maintenance Tyres and Wheels 29, 74, 88, # 
Models, Presentation and Display > vets and Riveting Machinery, 4 145, ) 
Motors. Electric 164, 238. 2 Rubt Fittins 157, 191 196 226, 236, 26 Undercarriage Gear . 74, 91, 117, 261, 
Mountings, Flexible 2: 2 ae renege 29 Upholstery 130, 161, 171, 198, 
Mower Aerodrome 97 35, 139, 2 se 
Safety Tanks Weighing Machines 
Oil Coolers 62. 80 Screening, Radio 9, 61. 150 Welding.—See Work, A é 
fi le : Seate A ’ , Armament and General 
ils.--See Lubricant 130, 161 q Welding Equipment 38 
Oxygen Equipment, Pilots’, sees Sees we rk oom Presswork Wheels.—See Tyres and Wheel "aa 
erardising.—See ating Fine sens, Windows, Transpare terteie 
Packings.—See Jointing Materials Sights, Gun a “3 = Tt ae oriels 
Painting Equipment, Spray 35, 181, 294, 2 Signalling Equipment : . <aolleied » 425, 195, 195, 
Parachutes fe 41, 1 36, 162, 2 Silencers : 144, < j dit < 
Parts, A.G.S. and "Miscellaneous, 4, 8, 1¢ Soldering Equipment . wine SaGicates 
79, 90, 111, 112, 156, 157, 158, 166 Soundproofing 161, 171, 29 Wood 39, 57, 86 102 
179, 185, 213, 248, 261, 285 Spraying Equipment.—See Painting Equip ‘1 Work. Armament and Gen al 6 
Photography, Aerial 148, ment, Spray 32. 44 x 90. | ee 
Piston Rings . , , 83, 197, Springs : 54, 100 136 is. tan” 1a? is? 3 
Pistons (See Also Alloys) . 6 113, 5 Starters 124, 170. 173. 185. 186. 189. + 
Plastics (See Also Windscreens) 125, 200, 220, 23% Steels, Aircraft, 3. 4, 27, 38, 40, 105, 106, : 240 24i. 251. 2 
Plating, Anc a Sherardising, etc., 19, 51, 157, 165, 248, 252, 277. 283. 284 2 2 255 
19, 123, 140, 141, 147, 162, 208 Steelwork, Structural 242, 2 Zipp Fasteners 


FIRMS 


In order to save space, the names below ave somewhat abbreviated : full titles appear in the paragraphs 


12, 
0 


A.B.C. Motors olas 2 Kayser Ellis 
Accles & Pollock . Coley, Ki anediee.” taaienes - Readall, Jomes Hi 
Adamant Engineering Consolidated Pneumatic Toc Kelvin, Bottomley & Bair ansome & Marles 
Aerofilins Constant-Speed Airscrews . K.LG. —_ aird BR . ae & Rapier 
Aerograph ieaed Cooke, Troughton & Simms Sidde : <2 ansome, Simms & Jefferies 
Aeronautical Accessories Cork Mig. Co. . ae Water 104. —- Reeord Electrical 
Aeronautical & Panel Plywood Cornercroit é Ke — ae oe . 132 Redwing Aircraft 
Acroplane and Motor Aluminium Crimble 2 orect Depth Gauge 92 Regent Petrol.—See Trinidad 
Aerostyle ‘ Croda én Laminated Wood Reid & Sigrist 
Airco S ra se ae oo 129 Renold & Ce ” 
Aircraft Compo nents 3 Dart Aircraft on pores Eng. Co 294 Revvo — Chair 
Aircraft Exchange & Mart De Bergues’ Patents g aystall hanna 141 . Tanto 
A ft ¢ 1 Supplie De Havilland Lewis. D 128 Reynolds Tube 
aiverate we ae Dent & Johnson F Lewis. S$ 291 oo See May & Baker 
Airports, Lid. . Desoutter 2 Lewis Spring Co 100 nena Sw , — 
Airscrew Ce oe ° y Dobbie McInnes 2 Lightning Fastners a0 oberts, Alfrec 
Airwork 32 Docker scandens Light Production 82 eee 
Aldis Duckham, Alex ers Lindsay-Neale 139 ae 
Alten, Edgar : Dunlop - > to. ae 127 Rotol Airscrew 
Allen, Edga . ? Ssieeewaed On oyds (Letchworth) 7 ™ . 
Amal . . Lockheed—See Autometive P Rozalex 
Anglo-American Oil Co Eclair Doors ; . tata ve Rubery, Owen 
Arens . Educational Supply ; ade i. eee 
Arrow Aircraft English Steel C ~y 4 Rushton, J. \ 
Asquith, Wm ; 5 En Tout beg Corp ; re Fee Be Timber Ryland, Liewelly 
Auto-Klean “ none Equipment & Eng. ...... Lysaght, John 0 : 
Automotive Products ....-- Erlach, Kurt eas Salter, Ge« 
Avery Equipment cveee Essex Ae , : 7 Serck Radiator 
Avery, W. & T . . — ro peweed M.C.L. & Repetition ‘ serck Radiators 
Aviation Developments .... . | nen 5S . 14 M.R.C., Ltd — ™~ . 
Avimo pERENGE eeeeeere ne aoa Castings Silentb! vibe 
: faleolt ‘arquhars 7 ; a 
Faber, A. B. . ; ee 4 > Se - é Silvertown Lubricants 
B.B. Chemical .. dexdaaeniin Fairey eS g Manganese Bri on Simms Motor Units 
2 . ¥ Patents . , Ana » Johnson * 3 Marconi's si - ae nds Aerocessories 
akelite ...... oe ee erranti “e Martin-Baker y > rw 
Bamberger, Louis ......--+++- Firth, Thos . Masson on Smith s Aircraft Instruments 
Barbour, Wm. . 5$ Firth-Vickers Mav & Baker Soundproofing, Lid 
Batteries, Ltd ‘ Fisher and Ludlow \ : , Specialloid 
Belling & Lee Flather, W. T ; : icGrew Hill Sperry 
Z ae . athe . Mechanism . Sperry 
Bell's Asbestos . eeeeeses Fletcher Miller : i ee © Aviation Eng + Standard Telephones 
Bendix ... seeeeeeees Flexible Shaft Mig. Cc Met.-Vickers Sterling Metals 
Beresford, Jas. . eee Flexo Pivwood Meyrowitz < < Stone, J. B. 
Berger, Lewis . woee Flight Refuelling * on : Stevens : 
Bess brook Spinning Co. 5 : . Mil Wm 3 : t 
Birmabright Fox, Samuel : 7 Mollart Streamline Filters. Ltd 
Birmetals : : Fox & Nicholl tenes , Morris, B. O ; 10 —— Corporation 
z ‘asting . Moseley, David Sunley 
ee — Casting G.Q. Parachute ~ 0 ‘By i 
° r Gallay 
nella. D. 3 oa : Mouldrite 
ao, 5 H General Electric eee 7 
Bostik.—See B.B. Chemical. — ee Appliance , ; Tecalemit 
xerm Lubricants ee y . Technical Impr ne 
Nas 7 Zales ~ : provements 
. § ash Aircraft Sale 72 Technical Platings 


Boulton & Paul 2 , 
Bowden Gibbons, James Nat - 
Bradshaw setueeusie Gibson, A. I , od “a ee Tele ondense 
Breeze Corpn oon Gieves are Te National Fire Protection 2 —— b ae lenser 
British Aluminium Ss Gilman (B.S.T.) c Negretti & Zambra ° 
. ow 4 A Thompson Bros 
Metal Neville’s Aviation Supply ... Tilley 
Nicklin, J. ¢ : 

> Titanine 


British Anzani ( 
British Insulate Cables Hedhill-Bre 
miths ~ sr Niss a 
.- & Silversmiths Nol en ~~ Trinidad Leaseholds 
. Triplex 


British Landing Gears 
gy Marine Aircraft : Green )s . 
ritish Oxygen ; Northe craf on : 
British Piston Ring .. : Habershon Ne vthom ee AM Tucker Eyelet 
British Thomson-Houston Halila _— 8 Turner, Ernest 
> ae oa : 5 Hall. John € Ocken‘els rou . Turner's Motor Mig. C« 
Brook Motors E - Headland, Thos. P 2 Oldham ee < United Steel.—s F s , 
Brooke Tool . Helliwells : i ee or, amuel 
Froom & Wade : 226 Henderson Safety Tank P. B. Deviator picaiok 23 Vacuum Oil 
Brown, E G. . : ws. Ww. TT. . 247 Palmer Tyre ia. 
Brown Bros. (Aircraft) .... epworth & Grandage Park, R. & J A Voke 
Browne, Henry . _ y Engineering Parnall > a 
Burberry ‘ oo igh Duty Alloys PF Patent Motor Product 5 
ress Products - . ° . ow UCTS 2 Wakefield, C , 
Burgess Products me Hill — . Le Mesmpen.—ate Moulérie ba ©. ( 
Peto & Radford 2 We all hields 
Callenders es : weeeeeee Pillin, J. B Webb, Ed 
Cambridge a ’ a * Pitman . Wellworthy 
Carbodies . on ¢ Plastilume Products — Products 
Carr, J. B sia Hunters of Chester .... Sener math Southsea & Le Electrical 
Cellactite cba A 8 feyburn 
Cellon Savecessocvccencecesseccesss OF 1.C.1. Metals .. Priestman, T. J ii Wiggin, Henry 
Chance Bros. ... a 2 Incandescent Heat ; seas Pugh, Chas. H. 3 Williamson Cameras 
Chatwin, Thos. .... Irving Air Chute . , Pullin. R. B ae Wrightways 
gag ieerencetea Pla, Re Be 6. B07 Wight’ Ropes 
ETD ssccacces ‘ J.V.W. Corporation .. : biniie 1 fp ‘i 
Churchill, V. L. . ° ; Jablo Propellers ................ R.F.D. Co ~ 
Giese Chapman ...... é Johnson, ©. H.. & Sons : Radio Trans - " 13 
yde Alloy . Johnson, K., & Sons .... ——<—_ enema + gino A Alley Restpresiing” 
ore . seeeee Lwic 


Superflexit 
Surrey Flying Services 














